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Abstract
Since 1991 the diagnosis of Type 2 diabetes in children
has increased at an alarming r a t e . Researchers have
identified some common descriptors which may be predictive
of early assessment and intervention for this population.
Further validation of established descriptors and
identification of other descriptors are needed.

In this

retrospective descriptive study, one research question
guided the study: What are the demographic characteristics
of children with Type 2 diabetes at the time of diagnosis?
The Neuman Systems Model

(198 9) provided the theoretical

framework. Data were collected using the Hammett Chart
Survey with 3 9 review variables. Charts from three
endocrinology clinics were reviewed, yielding a sample
(N = 63) with a mean age of 14 years ; the majority were
African American and female. Variables were subdivided
into five categories : history, health, stress, diagnostic,
and nutrition. Data were analyzed using descriptive
statistics. The researcher concluded that at diagnosis the
typical client had a strong maternal history of diabetes,
especially Type 2, was centrally obese and hypertensive,
iii

and presented with a weight gain of more than 5 pounds.
Initial laboratory values revealed a blood sugar of 250,
hemoglobin

of 8.98, and no islet cell antibodies.

Implications for advanced practice nursing include
screening children at risk, educating clients regarding
Type 2 diabetes, and developing a universal diabetic
screening tool for children. Recommendations for further
research include replication of the study with a revised
instrument and implementation of a qualitative study to
clarify descriptors related to the child's culture and
behavior.
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Chapter I
The Research Problem

Type 2 diabetes mellitus has been dramatically
increasing in the pediatric population. Diabetes, a
significant health problem, has accounted for one in seven
health care dollars annually,

and the resulting

complications of diabetes have made it the sixth leading
cause of death in Amer i c a . According to the Endocrine
Web's Diabetes Center

(1998),

"Diabetes is the most common

endocrine disorder affecting 16 million Americans"

(p. 2).

Previously most children were diagnosed with Type 1;
however, now they are being diagnosed with Type 2 at an
alarming r a t e .
Researchers have consistently recommended further
study to identify physical,

familial, behavioral, and

psychological descriptors for children with Type 2
diabetes. From such descriptors screening tools and
effective therapeutic interventions may be developed to
meet the needs of Type 2 diabetic children. The focus of
this study was to expand the identification of specific
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demographic markers for children with Type 2 diabetes at
diagnosis. Since the complications of Type 2 diabetes are
potentially life-threatening and may occur within 5 to 10
years of diagnosis,

the need to address Type 2 diabetes

markers in children is critical.

Establishment of the Problem
Type 2 diabetes, once thought to have its onset in
adulthood only, was the focus of a conference in Tucson,
Arizona, where 11 papers were presented regarding the
problem in minority children,

including insulin resistance

as well as other genetic and biochemical markers for
diagnosis
that,

(Young & Rosenbloom,

1998). Dean

(1998)

stated

since Type 2 diabetes "is a new disease in this age

group, only a few children have had the disease long
enough to develop complications"

(p. 4) . Thus, natural

history is limited, but since Type 2 diabetes in youth
appears to be classical Type 2 diabetes,

it is likely that

therapeutic agents used with adults can be effective in
young people. Also, since complications of Type 2 diabetes
are potentially life-threatening, screening parameters
should be identified for the pediatric population so that
cases will not be missed or misclassified

(Dean,

1998) .
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Dietz

(1998) reported,

"Hyperlipidemia, hypertension,

and abnormal glucose tolerance occur with increased
frequency in obese children and adolescents" and that
"obesity is now the most prevalent nutritional disease of
children and adolescents in the United States"
Freedman et al.

(p. 518).

(1987) explained that "blacks tend to

exhaust beta cells of insulin through hypersecretion
whereas whites tend to become resistant to insulin"

(p.

4 09). To date, all research noted has connected obesity to
the development of Type 2 diabetes in children.
Pettitt,

Forman, Hanson, Knowler, and Bennett

(1997)

explored the relationship of infant feeding to the
development of obesity and Type 2 diabetes in the Pima
Indian population, where the incidence of Type 2 diabetes
has been the highest in the world and there has been no
record of occurrence of Type 1 diabetes, de Courten,
Pettitt, and Knowler

(1996) looked at the link between

obesity and hypertension in the Pima population. Central
body adiposity and its relationship to the development of
Type 2 diabetes even in children were the focus of a study
by Freedman et al.

(1987). The results of Freedman et al.

show,
. . . that even in the early life, the i-h
insulin response to an oral glucose load is more

strongly related to the amount of central, as
compared with peripheral body fat . . . .
evident in both whites and blacks and in both
males and females. In both sexually immature and
relatively thin children, however, central and
peripheral body fat are similarly related to
levels of insulin, (p. 407)
In addition to the descriptors of obesity and
exercise in Type 2 diabetic children,
(1996)

Pinhas-Hamiel et al.

identified puberty and strong family history of

Type 2 diabetes as risk factors. Other demographics
emerged in Glaser and Jones'

(1998) study that suggested

notable occurrences in children diagnosed with Type 2
rather than Type 1 diabetes : ethnic background, physical
and laboratory findings, measurements of endogenous
insulin secretion, age at diagnosis, disease duration and
treatment regimens, acanthosis nigricans,

androgen excess

in females, and ketoacidosis and/or acidosis at
presentation. Other demographic observations were added by
Scott, Smith, Cradock, and Pihoker (1997): race,

sex,

history of or absence of weight loss, metabolic rate,

and

geographic area of residence.
The identification of demographics in Type 2 diabetes
is essential as a basis for health promotion, disease
management,

and further research. By determining

demographic data, nurse practitioners who follow children
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in the primary care setting can observe for risk factors
which will profoundly impact the lives of the children and
their caregivers.
Holcomb and Lira

(1998) studied lifestyle behaviors

of children. The researchers identified eating and
exercise patterns among children in the use of the
teaching method "Jump Into Action." Holcomb and Lira
(1998) suggested that Type 2 diabetes be defined by
predictors of central obesity and insulin resistance.
Gutin et al.

(1997)

sought to explore whether obesity

and decreased cardiovascular fitness were independently
related to production of unfavorable levels of
dys1ipi demi a , hyperinsulinemia, and hypertension. Such
unfavorable outcomes have been implicated in the
development of coronary artery disease and Type 2
diabetes. The results were consistent with other
researchers'

findings that obesity is related to the

development of Type 2 diabetes and coronary artery risk
syndrome in children.
In order to identify cardinal warning signs of Type 2
diabetes,

common demographics must be identified. Attempts

have been made by researchers to ascertain demographics
among children with Type 2 diabetes, but findings have
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been limited to a small number of studies with no definite
conclusions related to demographics. Obesity, thus far,
has been the only common thread to emerge as a descriptor.
This researcher sought to further explore and identify the
demographic characteristics of children with Type 2
diabetes at diagnosis.

Theoretical Framework
The Neuman Systems Model

(Neuman, 1989) was the

theoretical framework used for this study on demographics
at diagnosis of Type 2 diabetes in children. Neuman

(1989)

described her wellness model as philosophical, biological,
and holistic and the client as composed of physiological,
psychological,

developmental,

sociocultural, and spiritual

variables interacting with the environment. Neuman
postulated that the client's basic energy structure was
made of inherited factors that defined it as unique and
learned responses ; protection of this core was vital to
client survival. Protection was described as lines of
resistance,

a normal line of defense

(which portrayed

client strength), and a flexible line of defense. The
client was moving toward extinction, or entropy, or a
steady state of wellness called negentropy. The client was

in an open system with risk of internal stress and
external stress.
Neuman focused on helping the client maintain
stability in the face of stressors and prevention as
intervention. Primary prevention by the nurse practitioner
contributes to an increased level of wellness because it
includes using nursing knowledge to institute educational
and protective measures before stressors can penetrate the
client's basic energy structure and do harm.

In secondary

prevention, penetration of the flexible and normal lines
of defense by a stressor requires measures to minimize the
ill effects of the stressor by early recognition and
therapeutic measures.

In tertiary prevention the goal of

care is restoration or rehabilitation leading the client
back to primary prevention
Neuman

(Neuman, 1989).

(1989) provided a guide for the nurse

practitioner's primary care of clients. Acquired knowledge
of the physiological and psychological aspects of Type 2
diabetes and demographics at diagnosis of children with
Type 2 diabetes, provided by research,

should be

invaluable for the nurse practitioner seeking to identify
children at risk for diabetes with timely primary
screening. Neuman (1989) promoted educational
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interventions in primary care to help the client avoid the
complication of stressors such as Type 2 diabetes.
The characteristics portrayed in a child's life, such
as age,

family history, birth weight, gender, geographical

area of residence, height, race, and coping mechanisms,
compose the client's basic energy structure. Neuman
postulated that these characteristics,

(1989)

for better or

worse, would affect the client's ability to cope when
stressors such as Type 2 diabetes penetrated his or her
lines of defense. Should the client, through appropriate
screening and evaluation, be found to have this chronic
illness,

the nurse practitioner would provide secondary

prevention,

such as diet, exercise, and pharmacologic

therapy. The secondary prevention would help to mitigate
the effects of Type 2 diabetes on the client system, thus
assisting the client in avoiding complications of serious
illness.

In tertiary prevention the nurse practitioner's

goal would be to restore the client to as high a level of
wellness as possible by stabilizing blood glucose levels
to prevent diabetic complications.

Significance to Nursing
This study was undertaken to add to the body of
research regarding the development of Type 2 diabetes in
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children. This researcher felt that nurse practitioners
needed to know the demographics at diagnosis for children
with Type 2 diabetes. Recognition of specific demographics
during assessment and diagnosis can then lead to
appropriate intervention with clients to avoid serious
complications of chronic illness. Nurse practitioners can
suggest diet and exercise behaviors that will delay or
prevent the onset of Type 2 diabetes and educate clients
and families in self-care measures that contribute to
wellness and strengthen their lines of defense.
The role of nurse practitioner as leader in health
care provision would be facilitated by use of the latest
information regarding health issues in Type 2 diabetes in
children. Nurse practitioners benefit from research that
encourages prevention of illness in children at risk
through timely assessment,

early diagnosis,

and

appropriate treatment. Curricula in master's programs for
nurse practitioners need to include assessment and
management of Type 2 diabetes in children. Neuman

(1989)

helps guide interactions with client for nurse
practitioners who are in a principal position to promote
disease prevention and wellness with clients in primary
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care,

secondary prevention,

tertiary prevention, and end-

stage involvement.

Assumptions
The assumptions for this study included the
following :
1. The incidence of Type 2 diabetes in the pediatric
population is increasing dramatically.
2. Documentation of demographics can be found in
client charts.
3. All of the characteristics portrayed in a child's
life when he or she is diagnosed with Type 2 diabetes are
part of his or her basic energy structure or the results
of stressors in the child's life.
4. Physicians who diagnose Type 2 diabetes in
children using the American Diabetes Association's
criteria for noninsulin-dependent diabetes mellitus
(NIDDM) or Type 2 diabetes use the terms interchangeably.

Purpose of the Study
The purpose of this study was to ascertain the
demographics at diagnosis of children with Type 2
diabetes.
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statement of the Problem
A disturbing trend in health care has been the
development of Type 2 diabetes in children. The only
common characteristic identified in the literature
addressing this subject has been obesity. Since
complications of diabetes

(all types)

commonly appear in

clients only 5 to 10 years post-diagnosis,

the urgency for

timely diagnosis of diabetes is vital. The nurse
practitioner may then institute appropriate interventions
to prevent or delay the onset of complications that may
lead to death. The problem for this researcher was to
identify the demographic characteristics of children with
Type 2 diabetes at diagnosis. Demographic identification
was seen by the current researcher as a first step to
helping health care professionals develop screening
measures. Once diagnosis was made, appropriate therapies
such as counseling and education can be developed to aid
these children and their caregivers who must cope with
this chronic illness.

Research Question
What are the demographics at diagnosis of children
with Type 2 diabetes?

12

Definition of Terms
For purposes of this study, the following definitions
have been provided:
Demographic char.ac.t.eris-tics : Theoretical : descriptors
of a population. Operational : Descriptors of personal
attributes,

inherited traits, environmental factors,

internal and external stressors, and lifestyles of the
children who have been diagnosed with Type 2 diabetes were
identified using the Hammett Chart Survey.
Children: Theoretical : all persons between the ages
of birth and 21 years. Operationalr all persons birth to
21 years

(at time of diagnosis) who have Type 2 diabetes

as determined by a chart review.
Diagnosed/Type 2 diabetes : Theoretical : Type 2
diabetes,

also known as noninsulin-dependent diabetes

(NIDDM), is a specific endocrine disease which has been
identified by subjective and objective evidence by a
physician.

Scott et al.

(1997) provided a more thorough

explanation of Type 2 diabetes which was used as a basic
definition for the purpose of this research:
Insulin levels may be normal, elevated, or
depressed; hyperinsulinemia and insulin
resistance characterize most patients ; not
insulin-dependent or ketosis-prone under normal
circumstances, but may use insulin for treatment
of hyperglycemia; onset may occur at any age.
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but predominantly onset is after age 40;
approximately 5 0% of men and 70% of women are
obese. Youth-onset NIDDM has been used in this
study to describe individuals less than 21 years
of age who meet the criteria for NIDDM. (p. 84)
Operational : Type 2 diabetes for this study is a specific
endocrine disease identified by a physician which meets
(a) the American Diabetes Association criteria for Type 2
diabetes and

(b) has been determined by a chart review of

children birth through age 21 years.

Chapter II
Review of Literature

Several studies germane to this research effort were
identified in the review of literature. Studies that
demonstrated the indicators of the development of Type 2
diabetes in children, although sparse, have provided
valuable insight into the identification of Type 2
diabetes in children. The prevalence of risk factors and
actual illness in certain populations and characteristics
commonly seen in Type 2 children were explicated in the
literature.
The relationship between breastfeeding and the
development of Type 2 diabetes was explored in a study by
Pettitt et al.

(1997). The researchers looked at the

feeding practices of the Pima Indians, a population with
many Type 2 diabetics. Cow's milk formula had been
implicated in the occurrence of Type 1 diabetes, but
little research exists on infant feeding habits and Type 2
diabetes. Since fo 2rmula-fed babies tend to be heavier than
breastfed babies,

the last few months of gestation and
14
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first months of life are critical in affecting body size
and metabolism. Researchers explored the development later
in life of Type 2 diabetes where obesity was demonstrated
to be a significant risk factor.

In Pima Indians, a high

prevalence of Type 2 diabetes was established; however,
there has been no incidence of Type 1 diabetes.
In 1978 infant-feeding data on 933 Pima Indians born
from 1950 to 1978 were gathered.

Information regarding the

length of time the infants were breastfed and the time of
initiation of bottlefeeding was gathered for a
longitudinal study of diabetes. Pettitt et al.

(1997)

related the association between three feeding groups :
exclusively breastfed for at least 2 months,
breastfeeding,

and exclusively bottle

some

(or formula)

fed.

The binary variables were sex and parental diabetes. Age,
relative weight, birth year, and birth weight were listed
as continuous variables. A quadratic term was included for
birth weight since higher rates of diabetes have been
observed at the extremes of birth weight. Since the
incidence of Type 2 diabetes had increased, and the infant
feeding practices changed between 1950 and 1978, Pettitt
et a l . included birth year as a covariate in their
analysis. Data from the last examination of mothers before
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they reached the age of 40 were used since many had been
questioned more than once.
The longitudinal study of 720 Pima Indians between
the ages of 10 and 3 9 years included a 75-gram oral
glucose-tolerance test and a standard questionnaire given
to mothers. Participants classified infant feeding
practices for the first 2 months of life as

(a)

exclusively breastfed,

(b) some breastfeeding, or

exclusively bottlefed.

Data had been requested on

(c)
933Pima

Indian people from their birth mothers. Diabetes or
impaired glucose tolerance was diagnosed by the World
Health Organization criteria for the study (Pettitt et
al.,

1997). Twenty-one people were excluded because of

gestational diabetes

(known to be a strong risk factor in

all ages), and 192 individuals either failed to take part
in clinical exams, did

not want to take the oral glucose-

tolerance test, or failed to be

evaluated between

the ages

of 10 and 39 years. Multiple logistic regression was used
to identify the relationship between the three infantfeeding groups and the occurrence of Type 2 diabetes.
Findings of the Pettitt et a l .'s (1997) research
included a significantly lower rate of Type 2 diabetes in
Pima Indians who were breastfed

(p = .019) and increased
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rates of Type 2 diabetes among Pimas who used formula
feeding for infant nutrition (p = .032). Of the 720
subjects under study, 325 people who had been exclusively
bottlefed as infants had much larger age-adjusted and sexadjusted mean relative weights

(14 6%) than did 144 people

who were totally breastfed as infants
who were partially breastfed

(139%)

(140%) or 251 people

(p = .019).

Significantly lower rates of Type 2 diabetes were seen in
individuals solely breastfed than in those exclusively
bottlefed in all age groups;
. . . age 10-19, 0 of 56 vs. 6 of 165 [3.6%];
age 20-29, 5 [8.6%] of 58 vs. 17 [14.7%] of 116;
age 30-39, 6 [20.0%] of 30 vs. 13 [29.6%] of 44.
The odds ratio for Type 2 diabetes in
exclusively breast-fed people, compared with
those exclusively bottle-fed, was 0.41 (95% Cl
0.18-0.93) adjusted for age, sex, birth date,
parental diabetes, and birth weight. (Pettitt et
a l . , 1997, p. 166)
A protective effect of breastfeeding in infancy was
noted in people born in the 1950s before the use of
commercially prepared formulas became popular
0.29)

(odds ratio

and in those born in the 196 0s (odds ratio 0.49).

"Of the 105 people born in the 1970's only five have
developed diabetes--none of whom were exclusively
breastfed"

(Pettitt et al., 1997, p. 167).
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Pettitt et al.

(1997) concluded that calorie intake

with breastfeeding was better suited to the child's needs
at a critical developmental stage than was bottlefeeding
since bottlefeeding does not give the "satiety signal" as
with breast milk. The researchers determined that
breastfed babies were less likely to develop Type 2
diabetes as adults than bottlefed babies. Studies have
demonstrated that bottlefed infants and children are
overweight, on average. Obesity has been identified as a
cause of increased insulin resistance, an important factor
in the development of Type 2 diabetes.
Pettitt et al.

(1997) noted that infants' hormonal

responses differ depending on how the infants are fed,
which "may also determine insulin sensitivity and hormonal
responses to food"

(p. 168). Pettitt et al.

(1997) pointed

to the need for development of sensitive measures of
insulin resistance in populations with high risk of Type 2
diabetes. Further research into the relationship of Type 2
diabetes development to breastfeeding practices in other
populations should be pursued.
Pettitt et a l .'s (1997) research was germane to this
author's current investigation, which was designed to
describe the characteristics at diagnosis of children with
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Type 2 diabetes. Consistently, the nurse practitioner has
sought to inform clients of optimal dietary choices as
part of prevention of illness and as part of a healthy
lifestyle. Pettitt et al. cited breastfeeding of infants
as an apparent protective intervention in prevention of
Type 2 diabetes. Breastfeeding should be encouraged and
supported by nurse practitioners in the primary care
setting.
In a related study, the correlation between the
prevalence of hypertension and glucose tolerance in the
Pimas was researched by de Courten, Pettitt, and Knowler
(1996) . Because the Pima Indians have the world's highest
reported occurrence of diabetes, this population was
selected. The Pima Native Americans have been
participating in a longitudinal epidemiological study of
diabetes and its complications since 1965
al.,

(de Courten et

1996). Researchers noted a connection between

hypertension and glucose tolerance in the Pima Indian
population. The purpose of the de Courten et al.

(1996)

study was to ascertain the relationship between glucose
tolerance and blood pressure by examining variables of
mean age

(years), mean body mass index (BMI), results of

glucose tolerance test,

status of diabetes sex, blood
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pressure percentages,

and treatment with antihypertensive

drugs.
de Courten et al.

(1996), based on the Fifth Report

of the Joint National Committee on Detection,

Evaluation,

and Treatment of High Blood Pressure, defined hypertension
as systolic blood pressure
blood pressure

(DBP)

(SBP)

> 14 0 mmHg, diastolic

> 90 mmHg, or treatment with

antihypertensive drugs. Less than 130 systolic and < 85
diastolic were considered normal blood pressure readings,
and pressures in between were considered borderline. Mean
blood pressure was defined as two thirds the diastolic
blood pressure plus one third the systolic blood pressure.
Glucose tolerance was defined according to World Health
Organization criteria, and BMI

(a measure of obesity) was

defined as weight in kilograms divided by the square of
the height in meters. Since there was a strong
relationship between BMI and height in growing children,
relative weight

(a percent) was determined by calculating

the child's weight and an age-sex-specific standard weight
for height.
de Courten et al.

(1996) reported longitudinal

analyses of data from 4,315 adults ages 18 and older and
2,667 children 6 to 17 years, where an oral glucose

21

tolerance test, a physical exam, a medical history related
to diabetes,

and other health concerns,

such as

hypertension and current pharmacotherapy, were obtained.
Children represented were at least 50% Pima, Tohono
O'odham

(Papago) , or a mixture of these tribes ; they had

taken part in the study from 1972 through February 1994.
The de Courten et al.

(1996) study analyzed only the

information acquired in the "last exam for adults 18 years
and older at the time and data from the first examination
for children younger than 18 years"

(p. 41) .

To obtain data, de Courten et al.

(1996) explained

that blood pressure was taken with a mercury
sphygmomanometer using a large adult cuff for consistency
on the right arm at the end of the exam with the client
supine and examiners recording systolic and diastolic
blood pressure to the nearest 2 mmHg at the first and
fourth Korotkoff sounds using aforementioned criteria.
Venous plasma samples obtained fasting and 2 hours
following a 75-gram glucose-equivalent carbohydrate load
(testing glucose tolerance according to the World Health
Organization criteria) were evaluated as follows : fasting
plasma glucose < 7.8 mM and 2 -hour post-load plasma
glucose = > 7 . 8 and < 11.1 mM was impaired glucose
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tolerance

(IGT), fasting plasma glucose = > 7 . 8

mM or 2-

hour post-load plasma glucose = > 11.1 mM was diabetes
mellitus. Diabetes diagnosed less than 2 months prior to
research testing was considered newly diagnosed according
to de Courten et al.

(1996).

The findings reported by de Courten et al.

(1996)

included (N = 4,315 adults): (a) normal glucose tolerance,
50%; impaired glucose tolerance
diagnosed diabetics,
diabetes,

(IGT), 12%; newly

8%; and previously diagnosed

31% with a mean duration of 11 years ; and

(b)

age-sex adjusted rate of hypertension: 24% with normal
glucose tolerance,

34% with impaired glucose tolerance,

and 40% with diabetes. Men had hypertension more often
than women with a clear relationship to obesity. Children
6 to 17 years of age included 4% with IGT and 1% with
diabetes. Boys had higher blood pressure than girls,

and a

relationship between older age and worse glucose tolerance
was noted.
Longitudinal analyses of data from 188 children 5 to
9 years of age who had follow-up exams at ages 18 to 24
showed
. . . no relationship between insulin
concentration and blood pressure in either sex;
blood pressure at follow-up was positively
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correlated with relative weight, mean blood
pressure, and 2 -hour post-load plasma glucose
concentration at baseline ; in a multiple
regression model, relative weight was the
strongest predictor of mean blood pressure at
the follow-up exam, (de Courten et al., 1996, p.
40)
The children

(67 boys and 121 girls) had no

hypertension at baseline, but 2 had IGT. At the follow-up
exam,

8 males and 1 female had hypertension,

and 15 had diabetes, de Courten et al.

19 had IGT,

(9196) revealed

that the subjects' mean blood pressure at 18 to 24 years
correlated with variables at baseline : relative weight, r
= 0.32, p < .0001; mean blood pressure, r = 0.17, p =
.014; and 2 -hour post-load plasma glucose concentration, r
= 0.16, p = .028, but not with serum insulin
concentrations.
In a multiple regression model with baseline
mean blood pressure, relative weight, fasting
and 2 -hour post-load values for glucose and
insulin, and age, only relative weight
significantly predicted (p < .05) mean blood
pressure at the follow-up exam in each sex. In
logistic regression analysis in males none of
the variables predicted hypertension at the
second examination. This analysis was not
performed in women, since there was only one
incident case of hypertension in this group, (de
Courten et al., 1996, p. 42)
The researchers concluded that while blood pressure and
hypertension are significantly related to plasma glucose
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values and BMI in Pimas,

insulin does not appear to be an

important link between hypertension and glucose
intolerance.
de Courten et al.

(1996) contributed to the current

researcher's understanding of relationships between
obesity, hyperinsulinemia, glucose intolerance,

and

hypertension in a population where two thirds of the
adults have Type 2 diabetes,

some of whom were children at

diagnosis. While genetic factors may partially explain the
increased incidence of Type 2 diabetes in Pima Indians,
other causes have emerged such as obesity that can be
related to other populations. The nurse practitioner's
role in promoting healthy lifestyle behaviors gains
significance with the potential for developing Type 2
diabetes.
Freedman et al.

(1987) identified that a central body

fat pattern is associated with insulin response to glucose
load even in children.

In this early study obesity was

considered a significant marker for identification of
children most vulnerable to hyperinsulinemia. The
researchers indicated that obesity had already been linked
to several disorders of carbohydrate and lipid metabolism.
Since both obese and nonobese individuals can have
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disorders related to glucose,

insulin, lipid, and blood

pressure levels, the researchers sought to explain whether
regional distribution of body fat

(specifically central

deposition as opposed to peripheral body fat) was a
determinant in diagnosis of Type 2 diabetes.
The researchers considered variables of glucose and
insulin levels, measurements of central and peripheral
areas of body fat

(using subscapular, suprailiac, and

subcostal skinfold thicknesses), race, age, height, and
sexual maturation. The Bogalusa Heart Study reported by
Freedman et al.

(1987) was one of five cross-sectional

studies of more than 3,000 school children conducted since
1971. The biracial study

(70% white and 30% black) was

defined as a community-based study to discover
cardiovascular disease risk factors in early life, which
included all children and young adults in the Bogalusa,
Louisiana, population
subjects

(22,000 by 1980 census report). The

(N = 355) ranged in age from 6 to 18 years.

A physician assessed sexual maturation of each child
based on Tanner stage of female breast and both female and
male genitalia. Height was obtained with an Iowa Height
Board. Triceps, biceps,
subcostal,

subscapular,

suprailiac,

femoral, and calf skinfolds were measured three
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times with Lange skinfold calipers by the same observer,
and the mean value of these three measurements was used
for all analyses. An estimate of central body fat was
obtained by an average of subscapular, suprailiac,

and

subcostal skinfold thicknesses. Peripheral body fat was
calculated by averaging triceps, femoral, and calf
skinfolds. Fasting blood levels were drawn,

1.75 g

glucose/kg body weight was ingested, and blood samples
were obtained at 30- and 60-minute intervals. After
centrifugation, plasma and serum were measured by an
enzymatic method, and plasma immunoreactive insulin was
checked with a radioimmunoassay procedure k i t . The
insulin-to-glucose ratio was considered a measure of
insulin resistance for analysis.
Freedman et al.

(1987) evaluated subjects using the

values for glucose, insulin, and the recorded seven
skinfolds. Coefficients of variation for measurement error
were 16% glucose and 15% insulin in insulin-to-glucose
ratios while coefficients of variation for measurement
error reported were 11.1%

(subscapular measure)

and 5.4%

(triceps measure). Because levels of skinfold, glucose,
and insulin measurements differed in race, sex, and age,
all values were adjusted using polynomial regression.

27

Freedman et al.

(1987) stated that,

"Race, sex, and age-

specific z-scores yielded similar results, as did
polynomial regression on log-transformed variables"

(p.

4 04) and that "Spearman correlations were used to examine
the relationship of body fat localization to levels of
glucose and insulin"

(p. 4 04). The characteristic that

emerged as most strongly related to central rather than
peripheral body fat was the one-hour insulin response.
Stratified analyses demonstrated an association of central
body fat, apart from peripheral fat to one-hour insulin as
the ratio of central to peripheral fat and adjusted
correlation coefficients. The central peripheral fat ratio
indicated a moderate association with Rohrer index, rg =
0.42 vs.

0.73. A two-step adjustment procedure,

instead of

a partial-correlation analysis, was used by researchers to
determine the independent relationship of central fat to
the o n e-hour insulin response since peripheral and central
body fat were highly correlated. To assess the
relationship between peripheral fat and the one-hour
insulin response, peripheral fat was regressed on central
fat, and resulting residuals were correlated with the onehour insulin response

(Freedman et al., 1987). Two-tailed

28

tests of statistical significance were the basis for p
values.
The findings of the Bogalusa study included:
1. Central rather than peripheral body fat was more
significantly related to the one-hour insulin response, r
= 0.35 vs. 0.26, and remained important for central fat
independent of peripheral fat, r = 0.18.
2. The strong connection of central fat to insulin
response was statistically significant

(p ^ .01) in both

races and sexes except in subjects who were sexually
immature or thin.
3. Children with central body fat pattern have a
positive relationship of insulin response to glucose load
(p < .05) . Central body fat should be a descriptor that is
significant for diagnosing susceptibility of
hyperinsulinemia in the early years of life. Freedman et
al.

(1987)

identified another indicator at diagnosis of

Type 2 diabetes by connecting central adiposity to
hyperinsulinemia often found in Type 2 diabetics.
Increased data regarding potential indicators for the
development of Type 2 diabetes, ,such as the connection
between central adiposity and hyperinsulinemia, was the
purpose of the current researcher's study.

Information
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from the Bogalusa Heart Study was validated in subsequent
research efforts. Researchers have recognized the need for
identification of the characteristics which increase the
index of suspicion of Type 2 diabetes in children.

It is

critical to make an early diagnosis in order to be
effective with intervention. Early diagnosis must be a
goal of the nurse practitioner in primary care.
Pinhas-Hamiel et al.

(1996) examined whether

increased incidence of Type 2 diabetes in children was
related to the growing problem of childhood obesity.
Recent studies documented a steady increase of obesity in
American children from the 1960s through the 1990s.
Studies have linked the development of Type 2 diabetes to
obesity in adults. Pinhas-Hamiel et al. examined the
frequency of diagnosis of Type 2 diabetes among children
in a midwestern metropolitan area from 1982 through 1994
to determine if the same link between obesity and Type 2
diabetes existed in children. The researchers identified
an important relationship between obesity and Type 2
diabetes in the children studied. An inquiry into the
chronic disease of Type 2 diabetes yielded information
important in diagnosis and treatment.
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The design of the study included a medical record
review of 1,027 consecutive patients birth to 19 years
with a diagnosis of diabetes from 1982 to 1995 at a
regional, university-affiliated pediatric diabetes
referral center serving the 1.7 million population base of
greater Cincinnati. A computer database in the Children's
Hospital Medical Center

(CHMC) Division of Endocrinology

was utilized to identify clinical, demographic, and
anthropometric data on all patients who received diabetes
education or treatment from 1982 to 1994.
The subjects in the study were classified by the
National Diabetes Data Group
Type 2 diabetes,

(1979) with Type 1 diabetes.

secondary diabetes, or impaired glucose

tolerance. The diagnosis of Type 2 diabetes was made when
the patient met oral glucose tolerance test of random
glucose criteria for diabetes, was not ketotic under
normal conditions, did not need exogenous insulin to
prevent ketoacidosis for long periods of time, and had no
diseases predisposing the children to the development of
secondary diabetes

(Pinhas-Hamiel et al., 1996) . Factors

considered for the study were symptoms at presentation,
race, gender,

socioeconomic status, age, BMI, family

history of diabetes, and associated conditions such as
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acanthosis nigricans, hypertension,
hypertriglyceridemia,

sleep apnea,

and depression or eating disorders.

Care was taken by researchers to exclude the
possibility that changes in the population base,
ethnicity, or pattern of referral of patients with Type 2
diabetes to CHMC during the period of study could alter
the diagnosis of Type 2 diabetes

(Pinhas-Hamiel et al.,

1996). Analysis included the chi-square test to identify a
linear change trend in the frequency of diagnosis of Type
1 or Type 2 diabetes. Chi-square was also used to compare
proportions of Type 2 diabetes in each sex and race
subgroup with the expected proportion from census data in
the catchment a r e a .
Distributions for age at diagnosis and body mass
index were inspected for normality. Because BMI was not
normally distributed, a log transformation was used to
normalize its distribution for parametric analyses.
Analyses of variance and covariance were performed to
compare mean ages of the sex-race subgroup,

followed by a

comparison of mean BMI in subgroups after adjustment for
differences in age. Results are expressed as the mean
(Pinhas-Hamiel et al.,

1996).

±

SD
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Pinhas-Hamiel et al.

(1996) discovered that there was

an increase from 4% to 16% in new diagnoses of Type 2
diabetes during the study time; patients aged 10 to 19
years represented 33% of all diagnosed cases of diabetes
in 1994 with cases of Type 2 diabetes in this group
increasing tenfold. The mean age and BMI were 13.8 ± 1.9
years and 37.7 ± 9.6 kg per square meter, respectively,
with female-to-male ratio 1.7:1. Probably due to earlier
age at puberty,

females presented a year before males

.01) . BMI was higher in males

(p <

(p < .05) . Sixty-five

percent of the newly diagnosed subjects identified a
first-degree relative with Type 2 diabetes. Twenty-one
percent presented with at least one other condition
related to obesity.
The researchers concluded that among adolescents in
Cincinnati there was an alarming trend toward development
of Type 2 diabetes which mirrored the national rise in
obesity. Risk factors such as a strong family history of
Type 2 diabetes and obesity were demonstrated in the
Cincinnati study. Because of the long-term morbidity with
Type 2 diabetes,

researchers stressed the prevention of

obesity and early identification of Type 2 diabetes.
Pinhas-Hamiel et al.

(1996) reported that their study

33

sample was markedly obese,

38% morbidly obese

(BMI > 4 0 kg

per square meter) and only 8% within a normal range. Since
Type 2 diabetes is a known major cause of disability and
early death, early onset may portend dire consequences for
public health. The nurse practitioner as a primary care
provider can institute appropriate screening for at-risk
populations and help with prevention of obesity. This
study contributed to the body of evidence linking
development of Type 2 diabetes to obesity, puberty,

and

family history of diabetes.
Consistent with other studies describing demographics
at diagnosis of children with Type 2 diabetes,
of research by Glaser and Jones

the purpose

(1998) was to delineate

characteristics that led to a diagnosis of Type 2 rather
than Type 1 diabetes in these children. The researchers
cited examples of studies describing subclasses of Type 2
diabetes which can occur in children,

such as maturity-

onset diabetes of youth and various insulin-resistance
syndromes. Mexican Americans have a higher percentage of
Type 2 diabetes diagnosed than non-Hispanic whites have,
possibly due to their common gene pool with Native
Americans. The researchers expressed concern that Type 2
diabetes was more common in Mexican-American children than
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previously thought. Awareness of a predisposition in
Mexican Americans would help with early diagnosis and
treatment by clinicians.
Glaser and Jones
ethnic background,

(1998) evaluated data regarding

family history of diabetes, physical

and laboratory findings at diagnosis, measurements of
endogenous insulin secretion, age at diagnosis, disease
duration, and treatment regimens. Criteria for diagnosis
of Type 2 diabetes included:
1) normal insulin secretion following the
diagnosis of diabetes mellitus--as determined
either by the measurement of C-peptide or
insulin concentrations or by successful
treatment with dietary management with or
without oral hypoglycemic agents for more than
two years after diagnosis, and 2) the absence of
islet cell antibodies or insulin autoantibodies
at the time of the diagnosis. (Glaser & Jones,
1998, p. 12)
Patients with Type 1 diabetes were defined as those
deficient in endogenous insulin, requiring exogenous
insulin for survival, while patients with Type 2 diabetes
usually did not require insulin unless it was necessary
for control of hyperglycemia.
To distinguish children with Type 2 diabetes from
Type 1, Glaser and Jones

(1998) performed a retrospective

chart review of patients

(N = 18) with Type 2 diabetes
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followed in their clinics. Thirteen were diagnosed at two
California referral hospitals, and 5 were referred from
other institutions. These 5 were not included in
determining the prevalence of Type 2 diabetes in the
clinic population. The children with Type 2 diabetes
included 12

(67%) who were Mexican American,

3 (17%) who

were white, 2 (11%) who were African American, and 1 (5%)
who was Cambodian. Twelve were female and 6 were male. A
family history of diabetes was obtained through verbal
reports of patients and families,

then recorded with

special attention to presence or absence of obesity,
acanthosis nigricans, androgen excess in females,
ketonuria, and acidosis at presentation.
In addition, results of the evaluation of endogenous
insulin secretion with the nutritional supplement Sustacal
were recorded. Clients were diagnosed with Type 2 diabetes
if their C-peptide concentration was higher than secretion
in Type 1 diabetes : fasting serum C-peptide > 0.2 nmol per
liter and 90-minute stimulated C-peptide > 0.5nmol per
liter. For the eight patients not undergoing the glucose
challenge, evidence of insulin secretion higher than that
expected with Type 1 diabetes was within or above normal
levels of 215 to 1,075 pmol per liter, and random serum
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C-peptide levels were above 0.5 nmol per liter. No
patients were being treated with insulin when serum
insulin was measured. All tests of islet cell and insulin
autoantibodies were done at diagnosis before therapy.
Laboratory results were conducted in chemistry labs
of participating institutions. The two-tailed Fisher exact
test, with p < .05 considered significant, was utilized to
show differences in the prevalence of Type 2 diabetes
among diabetics of different ethnicities.

"The odds ratio

for the likelihood of Type 2 diabetes comparing Hispanic
ethnicity to all other ethnicities was 8.06
confidence interval,
Jones,

(95%

1.92 to 47.10; p < .0001)"

(Glaser &

1998, p. 12).

Glaser and Jones

(1998)

indicated that the mean age

at onset of Type 2 diabetes was 12.8 years with a range of
5 to 17 years. Nine subjects were obese,
nigricans,

12 had acanthosis

5 of 15 had ketonuria at diagnosis,

and 13 of

15 patients had a family history of Type 2 diabetes, with
7 having as many as 3 or more generations affected. Nine
(69%) had maternal inheritance, and 4 (31%) had paternal
inheritance. Thirteen

(87%) of 15 for whom the family

history could be obtained had diabetes in their family
history,

12

(80%) had an affected first-degree relative.
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and 11

(73%) had a diabetic parent. Results of the

nutritional challenge were mean fasting serum C-peptide
concentration of 1.19 nmol per liter and a mean
concentration 90 minutes after stimulation of 2.96 nmol
per liter. None of the white patients had acanthosis
nigricans, and none of the female patients presented with
hyperandrogenemia. The study supported a previous finding
of Pinhas-Hamiel et al.

(1996) that stated there was a

greater likelihood of a family history of diabetes in
those who develop diabetes at a younger a g e . The most
frequent demographic in the Glaser and Jones

(1998)

study,

present in two thirds of the subjects, was acanthosis
nigricans which has been described as a "cutaneous marker
for insulin resistance"

(p. 15). This skin condition has

been named a component in several diabetic syndromes, but
it also has been found in obese people with or without
diabetes

(Glaser & Jones,

1998).

Glaser and Jones' study focused on the prevalence of
Type 2 diabetes in the Mexican-American population.

The

researchers helped facilitate the current researcher's
awareness of the problem of Type 2 diabetes in this
culture and diagnosis of the problem by providing
descriptors of obesity,

acanthosis nigricans,

and family
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history of diabetes at time of diagnosis. Glaser and Jones
recommended the need to have children with these
descriptors tested for endogenous insulin secretion for
appropriate therapeutic intervention. Their recommendation
is consistent with the nurse practitioner's role in
primary prevention and was, as such, germane to the
current researcher's study.
Of the body of research addressing the development of
Type 2 diabetes in children,

one of the most comprehensive

and significant studies to emerge was Scott, Smith,
Cradock, and Pihoker

(1997). The purpose of the study was

to describe characteristics common to children under 21
who were diagnosed with Type 2 diabetes,

so that these

could be compared to characteristics of those children
with the same demographics diagnosed with Type 1 diabetes.
The goal of the researchers was to describe distinguishing
characteristics for youths with two types of diabetes in
diagnosis. The variables explored were age, race, weight,
sex, history of weight loss, metabolic rate, acanthosis
nigricans,

insulin resistance,

hypertension,

insulin or C-peptide concentration,

ketoacidosis,

and geographic site of

residence. Definitions for Type 1 and Type 2 diabetes were
established by the National Diabetes Data Group of the
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National Institutes of Health and the World Health
Organization Expert Committee on Diabetes

(Scott et al.,

1997).
The empirical evidence for this exploratory
retrospective study of youths was obtained through a chart
review of patients at a tertiary care center from 1988 to
1995. A sample of 50 charts was identified and placed in
the Type 2 diabetes group. The charts were compared to
similar Type 1 patients

(N = 50) after being matched for

sex, age, and location of residence at the time of
diagnosis. Four categories of data were reviewed:
1) Demographics and history, including routine
sociodemographics, data and age at diagnosis of
diabetes, past medical history, and family
history; 2) Symptoms of diabetes such as
polyuria, polydipsia, nocturia, visual
complaints, weight loss, dizziness, polyphagia,
and fatigue; 3) Physical characteristics
assessed at the time of diagnosis including
height, weight, blood pressure, acanthosis
nigricans, and hirsutism; 4) Biochemical markers
of pancreatic function, glucose tolerance, and
electrolyte balance. (Scott et al., 1997, p. 85)
Statistical analysis of all data compared Type 2 and
Type 1 diabetic patients with Fisher's exact test

(instead

of chi-square analysis) used for percentage comparisons
since the data set was small

(Scott et al.,

1997). The

researchers determined there was a steady increase

(since
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1991)

in the number of patients with Type 2 diabetes. Of

34% diagnosed cases in the study in 1995, 62% were girls
and 3 8% were boys. Also,
were white,

74% were African American,

24%

and 2% were Hispanic. Eighteen percent of the

Type 1 patients were African-American,

and 82% were white.

The demographics were consistent with the Arkansas
population. With an age range of 8 to 19 years,

the mean

age of diagnosed Type 2 patients was 13.9 ± .4 years
(Scott et al.,

1997). No significant differences in

medical histories were found in the two groups except 12%
of Type 2 patients and 0% of Type 1 patients

(p = .03) had

mental retardation. The researchers cited lack of
information in the records to determine whether there was
a family history of diabetes

(Scott et al., 1997).

For the other characteristics under study at the time
of diagnosis, weight loss was a significantly

(p < .005)

different factor with 4 0% of Type 2 patients reporting
loss as opposed to 70% of Type 1 patients who reported
loss

(Scott et al.,

(differences)

1997). Physical characteristics

of BMI, acanthosis nigricans, and blood

pressure at diagnosis were explained. Considering BMI ^
85*'^ percentile for age as representing obesity

(pediatric

population), 96% of Type 2 and 24% of Type 1 patients were
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obese with 85% of Type 2 and 11% of Type 1 in the
superobese category. BMI ^ 95*^^ percentile for age

(p <

.001. At diagnosis, mean weight for Type 2 patients was 91
± 4 kg, and mean weight for Type 1 patients was 49 ± 2 kg
(Scott et al.,

1997). The authors compared age at

diagnosis with BMI at diagnosis and found that Type 2
patients of all ages and sexes were obese with a tendency
for an increase in BMI as age at diagnosis increased
(Scott et al., 1997).
Mean BMI for Type 2 patients was significantly higher
(p<

.001) at 35 dh 1.1 kg/square meter than that of Type 1

patients at 20 ± .8 kg/square meter. BMI was similar for
both sexes

(Scott et al.,

1997). Thirty-two percent of

Type 2 patients had hypertension as contrasted with 4% of
Type 1 patients ; systolic and diastolic blood pressures
(mean) were 131 and 82 mmHg in Type 2 patients and 114 and
72 mmHg in Type 1 patients

(Scott et al., 1997). No

acanthosis nigricans was seen in Type 1 patients, but 86%
of Type 2 patients had this characteristic

(p < .001)

(Scott et al., 1997).
Biochemical characteristics reviewed were hemoglobin
Aic/ initial blood glucose,
ketones,

carbon dioxide

(CO^) serum

and urine ketones. Hemoglobin A^c was 11.0 ± .6%
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with Type 2 diabetes and 11.0

±

glucose with Type 2 was 33 9

23 mg/dL and 554 ± 50 mg/dL

±

.5% with Type 1; blood

(p < .001) ; ketoacidosis in Type 2 was COg 21
[mmol/L]

and 18 ± mEq/L

mEq/L

[mmol/L], p = .01. In Type 2,

serum ketones were 16% with 3 6% in the Type 1 group ; urine
ketones were 18% in Type 2 patients and 56% in Type 1
patients. Dramatic differences were noted between Type 2
patients and Type 1 patients regarding insulin and Cpeptide concentrations,

respectively.

In Type 2 diabetes

the mean concentration of insulin was 108
±28

pmol/L)

and in Type 1 diabetes,

pmol/L)(normal 0-20 mU/ml

.8 ± .2 ng/mL

[mg/L])

(p= .02)

4 0 mU/ml

12 ± 5 mU/ml

(775

(86 ± 3 5

[35 to 145 pmol/L]); in Type 2,

C-peptide concentration was 4 ± 1.0 ng/mL
Type 1,

±

(mg/L)

(normal,

(Scott et al.,

(mg/L) and in

.4 to 3.4 ng/ml

1997). More obese patients

had C-peptide or insulin levels drawn at diagnosis

(Scott

et al., 1997). Eighty to eighty-five percent of newly
diagnosed Type 1 patients had islet cell antibodies
or glutamic acid decarboxylase,

(ICA)

or both, present when

tested (Scott et al., 1997).
Scott et al.

(1997) concluded that historical factors

of absence of weight loss, BMI, acanthosis nigricans,

and

insulin or C-peptide concentration were the most important
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markers for differentiating the type of diabetes. Markers
of auto immunity,

such as ICA and glutamic acid

decarboxylase antibodies,

should be considered for

screening family members at risk for Type 2 diabetes. Many
of the ideas for diagnosing and treating youths diagnosed
with Type 2 diabetes were based on adult therapies and
interventions and, therefore, need to be more case
specific for children. Scott et al.

(1997) recommended

further study regarding obesity's link to diabetes. Also,
recommendations were offered to screen children who are
obese, have acanthosis nigricans and, or lack of weight
loss regardless of age, and pursue further studies for
autoimmunity and endogenous insulin production.
Scott et al.

(1997) contributed many descriptors for

the current researcher's study of the development of Type
2 diabetes in the pediatric population. The Scott et al.
(1997)

study contained information that demonstrated that

the pediatric population is at a higher risk than ever for
the development of Type 2 diabetes. Further research of
Type 2 diabetes in children by the nurse practitioner in
primary care should be ongoing.
The etiology for the development of Type 2 diabetes
in children was examined by surveying lifestyles of
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children. Holcomb and Lira

(1998) sought to explain

whether a "Jump Into Action" program was an efficient tool
in educating children about preventing Type 2 diabetes.
"Jump Into Action" was defined as a prevention program
that motivates students to reduce their risk for
developing Type 2 diabetes by eating low-fat foods and
engaging in regular exercise

(Holcomb & Lira,

1998) . The

researchers studied predominantly Hispanic fifth graders
in a school district. Holcomb and Lira
students'

(1998) looked at

improved understanding of diabetes, dietary

behaviors,

and self-efficacy demonstrated in pretests,

posttests,

and follow-up tests after attending a Jump Into

Action prevention program. Holcomb and Lira

(1998)

further

sought to determine the outcomes of teacher training and
appraise teacher satisfaction with the program. The
variables explored included:
. . . knowledge of causes of diabetes, fat
content of foods, biology of diabetes, exercise
regimens, dieting, and exercise self-efficacy;
and self-reported behaviors including reported
frequency of consuming "junk" food, healthy
food, high-fat foods, and dairy foods, and
frequency of exercise-related behaviors, (p.
284)
Holcomb and Lira

(1998) proposed that Type 2 diabetes

was defined by predictors of central obesity and insulin
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resistance, with impaired glucose tolerance leading to
loss of insulin secretory capacity. The researchers began
with several suppositions related to the prevalence of
Type 2 diabetes. Such factors included the genetic
predisposition for the disease with obesity as the factor
that facilitates the actual transition to the disease,
physical inactivity as a risk factor, prevalence in
certain ethnic groups, and danger of the disease with
consumption of high-fat diets. They selected 10- to 12year-old students because they "are beginning to develop
lifelong habits, can understand cause and effect
relationships,

and are making decisions about food choices

and exercise habits"

(Holcomb & Lira,

1998, p. 2 84). The

study was consistent with Healthy People 2 000 objectives
that specified nutritional education throughout elementary
school and increased participation in physical education.
The empirical evidence was obtained through a survey
in a school district where the children were economically
disadvantaged

(66%). This area also had the highest rate

of deaths attributed to complications of diabetes for
counties in Texas from 1989 to 1994. Two groups of
students and teachers were involved in the study; 1,114
fifth graders from 14 schools participated. The ethnic
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distribution was 91.3% Hispanic,

5.7% white,

and 3% other;

99.7% of the students were between 10 and 12 years of age;
and 51.8% were girls and 48.2% were boys. Subjects
responded to questions about diabetes,
foods,

fat content of

exercise plans, biology of diabetes,

dieting and

nutrition, and exercise self-efficacy. They were asked to
explain how often they ate "junk" food, healthy foods,
dairy foods, and high-fat foods as well as how often they
exercised.
The Jump Into Action survey had a reliability, r =
.67, for knowledge questions, and r = .85 for selfefficacy expectancies. Internal consistency for selfefficacy items was high

(Cronbach's alpha = .82). Items

related to diet and exercise behavior showed internal
consistency of .68 (Cronbach's alpha)
reliability

and test-retest

(Spearman's rho) was .68. Experts concluded

the survey had face and content validity and was an
acceptable way to measure children's knowledge of diabetes
(and their ability to prevent it) and self-reported diet
and exercise behaviors. Basically,
the four scales for knowledge,

for group comparisons,

self-efficacy,

and dietary

and exercise behaviors emerged when subscales were
converted to scores and added.
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Teachers administered the pretest in early January of
1997 to Groups A and B. After the Jump Into Action program
was completed in March, the posttest was given. Four weeks
later

(April to May 1997) , a follow-up test was taken by

both g r o u p s . Teachers evaluated the program and their
participation in the program.
Holcomb and Lira

(1998) concluded that the Jump Into

Action intervention was successful. There were significant
gains recorded from pretest to posttest in knowledge
(t = 24.70, p = .000) and self-efficacy areas; dietary
(t = 9.07, p = .000) and exercise behavior gains were
noted

(t = 11.40, p = .000). No statistically significant

gains in knowledge about fat content of foods
p = .000) or exercise regimens

(L = 10.37,

(t = 7.57, p = .000) were

demonstrated. Students in Groups A and B showed similar
results on testing.
Teachers were united in their positive assessment of
the effectiveness of the Jump Into Action program and
stated their intention to recommend the program to
colleges. Teachers in Group A
training before the program)

(those who had inservice
expressed more confidence in

using the instructional program (n = 30, 79%) and their
percentage for overall assessment of the program was 62%
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for very effective as compared with Group B where 44%
rated it as very effective

(Holcomb & Lira,

1998).

In the pretest, posttest, and follow-up,
scored

(mean scores)

students

6.97, 6.93, and 7.10, respectively,

out of a range of 5 to 15 with 15 being the worst relative
to eating junk food. Mean scores on eating high-fat foods
were 6.71,

6.59, and 6.59, respectively,

closer to the

ideal score of 5 than the worse at 15. In the eating highfat dairy foods category, mean scores were 2.97, 2.99, and
2.99, respectively, closer to the ideal of 2 than the
worst at 6. Some students began testing with good scores
so improvement was hard to accomplish.
Holcomb and Lira

(1998) recommended that this

effective educational method be developed for sixth-grade
students and older to build the body of knowledge,

self-

efficacy, and behavior that could help with Type 2
diabetes prevention. Researchers suggested other behavior
modification techniques to supplement the learned
behaviors,

such as enhancing the availability of healthy

food at home and in school, extending skills learned into
the home, and providing Type 2 diabetes education
continually.
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Because of the relationship of obesity to the
development of Type 2 diabetes and the genetic
predisposition of Mexican Americans to Type 2 diabetes,
Holcomb and Lira's

(1998)

study addressed a significant

need in that population. The findings can be germane to
other studies of obesity and Type 2 diabetes in children
by showing the ways children live, learn, modify
lifestyles and behaviors in light of new knowledge, and
take responsibility for their own health.
In a related study of fitness in children. Gutin et
al.

(1997)

sought to explain whether obesity and decreased

cardiovascular fitness were independently related to the
production of unfavorable levels of dyslipidemia,
hyperinsulinemia, and hypertension, which have been
implicated in the development of coronary artery disease
and Type 2 diabetes. Additionally,

the researchers desired

to determine if these factors were intercorrelated. Gutin
et al. also wanted to answer the question "whether
cardiovascular fitness in children is independently
related to a lower risk for coronary artery disease and
Type 2 diabetes or whether it operates primarily through
its inverse relationship with body fat"

(p. 462).
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Gut in et al. used supine cycling at 49 W to determine
cardiovascular fitness

(for submaximal heart rate)

and

dual x-ray absorptiometry to measure body fat as
independent variables. Outcomes variables includes
systolic and diastolic blood pressures, triglyceride
levels, total cholesterol, high-density lipoprotein
cholesterol,

low-density lipoprotein cholesterol,

insulin,

and total cholesterol to high-density lipoprotein
cholesterol ratio. Gutin et al. controlled for age and
gender in this study of 74 children.
Gutin et al.

(1997) explained that links between risk

factors for coronary artery disease and Type 2 diabetes in
previous studies had been described as an underlying
metabolic syndrome with many names. Lifestyle factors of
obesity and poor cardiovascular fitness that define the
syndrome were associated with children as well as adults.
Other studies had not specified whether children who had a
high level of cardiovascular fitness were at less risk of
coronary artery disease and Type 2 diabetes or whether
fitness operated through its inverse relationship to body
fat composition,

and tests of cardiovascular fitness were

measured by exercises like running
effort tasks)

(and other maximal

that involved moving body weight.
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Another facet of the researchers'

conceptual

framework was the premise that submaximal heart rate
(measure of heart rate during submaximal power output) was
a valid measure of cardiovascular fitness and "shown to be
a sensitive index of changes in CV

[cardiovascular)

fitness elicited by physical training programs in
children"

(Gutin et al.,

1997, p. 462). Further,

researchers postulated that cardiovascular fitness could
be separated from body mass in an experiment that measured
cardiovascular fitness during a weight-supported exercise.
A cross-sectional design was chosen for this study.
According to Gutin et al.

(1997), a total of 74 children

(7 to 13 years old, 31 boys and 43 girls, body fat levels
7% to 61%) were recruited through newspaper advertisements
and school flyers. Researchers sought to find a "wide
range of body fat to obtain the clearest picture of the
impact of fatness on the risk factors"

(Gutin et al.,

1997, p. 465).
There were 3 5 white subjects and 39 black subjects
who had fasting blood levels drawn one week before further
lab testing. Body composition was measured by dual x-ray
absorptiometry. After a few minutes blood pressures were
obtained. Then heart rate was measured followed by a
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period of supine cycling which increased in intensity over
2 to 3 minutes until a power output of 49 W

(3 00 kg/min)

was reached and a steady heart rate was noted. The
submaximal heart rate and blood pressure were obtained on
each child to complete testing.
Data were collected for descriptive statistical
analysis using means and standard deviations. The
distribution of variables, with the exception of insulin
level that was normalized before applying parametric
statistics, was in the normal range. Because age was
correlated with many considered variables and sex was
associated with submaximal heart rate, correlations were
calculated controlling for age and sex

(Gutin et al.,

1997) . Calculations reflected pair-wise deletion. The
significance level was .01 with two-tailed tests of
significance. Analysis of covariance

(ANCOVA) was used to

evaluate sex and ethnic differences. Covariates of age for
level of body fat and submaximal heart rate and level of
body fat for coronary artery disease and Type 2 diabetes
risk factors were used

(Gutin et al., 1997).

Several major findings emerged from the study. Gutin
et al.

(1997) concluded their experiment successfully

dissociated aerobic fitness from body mass because the
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correlation of body weight with submaximal heart rate was
nonsignificant. Gutin et al.
body fat was significantly

(1997) stated the level of

(p < .01) related to the

following: unfavorable levels of systolic blood pressure,
r = 0.32; triglycerides, r = 0.42; high-density
lipoprotein cholesterol, r = 0.31; insulin, r = 0.50; and
total cholesterol to high-density lipoprotein cholesterol
ratio, r = 0.37, when variables for age and sex were
controlled. Submaximal heart rate did not correlate
significantly with any of the other variables.
Gutin et al.

(1997) concluded that cardiovascular

fitness measured during a weight-independent exercise was
not related to level of body fat or risk factors for Type
2 diabetes or coronary artery disease in any significant
way. However,

researchers did find a relationship of

increased body fat to an increase in risk factors for
these two conditions. By demonstrating that major risk
factors of Type 2 diabetes and coronary artery disease
were intercorrelated in 7- to 13-year-old children, the
authors gave support to the concept that "the underlying
metabolic syndrome begins quite early in life"
a l ., 1997, p. 464).

(Gutin et
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The results of this study were consistent with other
researchers'

findings that obesity is related to the

development of Type 2 diabetes and coronary artery disease
risk syndrome in children.

In light of research findings,

which have shown a marked increase in childhood obesity,
Gutin et al. recommended that all who influence children,
including health professionals,

should encourage them to

eat a healthy diet and exercise regularly. This study was
instructive for nurse practitioners who teach children and
their families in primary care settings.
Through a review of literature addressing the problem
of Type 2 diabetes in children, the current researcher
found recurrent themes of obesity, genetic risk factors,
and behavior patterns predisposing children to the
development of this chronic^
Pettitt et al.

(1997)

life-threatening disease.

showed a significantly lower rate of

obesity and Type 2 diabetes in exclusively breastfed
children. A study by de Courten et al.

(1996) revealed

that there was "no relationship between insulin
concentrations and blood pressure in either sex . . .
relative weight was the strongest predictor of mean blood
pressure at the follow-up exam"

(p. 40). Further adding to

the evidence of obesity as a factor in the development of
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Type 2 diabetes, Freedman et al.

(1987) connected central

adiposity to hyperinsulinemia. Pinhas-Hamiel et al.

(1996)

confirmed the alarming trend toward development of Type 2
diabetes among adolescents in Cincinnati,

a trend that

mirrored the national rise in obesity. This study
connected development of Type 2 diabetes to obesity,
puberty,

and family history of diabetes.

Glaser and Jones

(1998) examined the development of

Type 2 diabetes in the Mexican-American pediatric
population, adding the descriptor of acanthosis nigricans
to obesity and family history of diabetes. This study
produced similar results as a study by Scott et al.
that reported absence of weight loss, obesity,

(1997)

acanthosis

nigricans, and insulin or C-peptide concentration as the
most important markers for differentiating the types of
diabetes.
Some researchers,

such as Holcomb and Lira

(1998),

examined lifestyles of children today in searching for the
etiology of the development of Type 2 diabetes in
children. Their proposal that Type 2 diabetes was defined
by its predictors of central obesity and insulin
resistance with impaired glucose tolerance leading to a
loss of insulin secretory capacity was the basis for their
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study. Holcomb and Lira

(1998) examined the effects of

Jump Into Action, an educational intervention which had
been designed to find descriptors in a population
American)

(Mexican

where Type 2 diabetes was prevalent. This

program also tested education and behavior modifications
for prevention of this chronic illness. In a related study
of fitness in children, Gutin et al.

(1997)

results consistent with other researchers'

identified
findings that

obesity is related to the development of Type 2 diabetes
and coronary artery disease risk syndrome in children.
Some demographics at diagnosis of children with Type
2 diabetes emerged from the selected research studies. The
role of nurse practitioner has been established as one of
leadership,

administration,

education, and research. The

purpose of this researcher's study was to discover common
descriptors at diagnosis of children with Type 2 diabetes
to facilitate the nurse practitioner's assessment and
intervention in the primary care setting where children
with these characteristics are likely to present.

Chapter III
The Method

Type 2 diabetes has been dramatically increasing in
the pediatric population. There has been a paucity of
research on this subject although researchers have
consistently recommended further study to identify
descriptors at diagnosis of children,

so that screening

tools and effective therapeutic interventions may be
developed, to meet the needs of this group. The need to
address this chronic illness in children has been
imperative. The purpose of this descriptive study was to
identify the demographics of children diagnosed with Type
2 diabetes.

Design of the Study
A retrospective chart review was employed for this
descriptive study in an attempt to identify demographics
at diagnosis of children with Type 2 diabetes.
Identification of such demographics was essential to help
health care professionals develop screening measures and
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appropriate therapies. A descriptive retrospective design
was appropriate because the main goal was to give an
accurate portrayal of the defining characteristics from
existing data of Type 2 diabetic children at diagnosis.

Variables
Variables of interest were demographics such as
genetic factors, physical attributes, and lifestyle
behaviors in children. Controlled variables included age,
geographic location of the endocrinology clinics, and type
of diabetes. Intervening variables included completeness
of documentation by physicians and clinic staff and
thoroughness of history provided by the parents.

SeJtting, Population, and Sample
In order to discover demographic characteristics of
children with Type 2 diabetes,

a review of charts was

performed in three endocrinology clinics. The first clinic
was owned by a physician who specializes in endocrinology.
The clinic had been in existence for about 4 years. Out of
approximately 1,000 clients,
clients a day are seen,

30% are children. Twenty

60 to 70% of whom are diagnosed

with diabetes according to clinic staff. The clinic is
located in a rural area of Northeast Mississippi with a
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population of approximately 35,000 residents. The clinic
is in close proximity to the largest hospital complex in
the state, with a catchment area which includes Alabama,
Mississippi,

and Tennessee.

The second clinic, operated by an endocrinologist in
the same city, has been in existence for 7 years with a
current client population of 3,500. Ten percent of the
clients are children. The office manager reported that 2 0
clients are seen daily with 50% diagnosed with diabetes.
The third endocrinology clinic,

located in a large

urban city in a neighboring state, has been managed by a
pediatric endocrinologist for 9 years. The clinic serves
1,000 pediatric clients, an average of 27 clients a day
are seen, and 75% of the clients are diabetics

(T.

Aultman, personal communication. May 17, 1999). The
clinic,

situated in a city of 83 9,942, serves a catchment

area including Alabama, Georgia, Mississippi, Tennessee,
and other southeastern areas.
The target population was all the pediatric clients,
aged birth through 21 years, who had been diagnosed with
Type 2 diabetes. The target sample was 50 subjects who
received health care at one of the three clinics and met
the criteria. The actual sample was 63 children.
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Methods, of D.a.t-a.._,C.Qllection
Procedures. Prior to implementation, approval of the
Mississippi University for Women Committee on Use of Human
Subjects in Experimentation and permission of the
physicians in the clinics were obtained

(see Appendices A

and B ) . At each clinic office personnel provided access to
endocrinology charts for potential subjects. A total of
3,000 charts were reviewed to achieve the sample of 63
children who met the criteria for Type 2 diabetes. The
subjects' privacy was protected in the following way: No
names of subjects were used, charts were not removed from
the premises,

and charts were returned by office

personnel. There was no direct client involvement since
the investigation involved a retrospective chart review. A
researcher-designed chart survey, the Hammett Chart
Survey, was used by the researcher for the purpose of data
notation from charts of all children with Type 2 diabetes
in the endocrinology clinics. Seated at a desk in a
secluded room, the researcher completed the chart survey
on each chart. Data collection was conducted from May 11,
1999, through June 8, 1999.
In s t r u m e n t at i o n . The Hammett Chart Survey,

a

researcher-designed tool, was used to garner information
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(see Appendix C ) . The instrument included a checklist of
3 9 descriptors such as genetic factors,

stressors,

physical characteristics, and behavior patterns. The
survey also included space to list other descriptors found
on the chart by the researcher. The instrument was
developed after a literature review,

interviews with

professionals who provide care to pediatric diabetic
clients, and the recommendation of a panel of experts.
Although the instrument had no established validity or
reliability,

it was assumed to have face validity within

the confines of this study.

Methods of Data Analysis
Results of the chart review were tabulated and
analyzed using descriptive statistics including means,
percentages,

and frequencies. The statistics were used to

describe and compare the information about demographics at
diagnosis of children with Type 2 diabetes identified in
the current researcher's review of literature and
discovered during data collection.

Limitations
One limitation of the study was the small convenience
sample, which prevents the generalization of the results.
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The researcher sought to enhance the representativeness of
the sample by surveying three clinics located in two
southeastern states. These clinics cover a large catchment
area.
Another limitation may have been incomplete client
records and the data-gathering instrument. The omission of
basic data such as weight, blood glucose level at
diagnosis, vital signs,
histories,

infant feeding, and health

including childhood illnesses, represented

challenges for the researcher. While many descriptors were
listed on the survey, others such as Tanner staging,
presenting symptoms, puberty,
childhood pregnancy,

onset of Type 2 diabetes in

initial therapy at diagnosis,

(islet cell antibodies)

and ICA

were not documented on the charts.

Where possible, all additional descriptors were added to
the tool. The researcher believed external validity of the
study was expected to be high in the pediatric population
of the Southeast,

at least, where eating habits,

access to

medical care, educational modes, racial balance, and
exercise and health-promoting behaviors are similar.
However, generalization of the results should be done
cautiously.

Chapter IV
The Findings

This researcher, using a retrospective design,

sought

to document demographics at diagnosis in children with
Type 2 diabetes. Data were collected through a chart
review using the researcher-developed Hammett Chart
Survey. Data were subjected to descriptive statistical
analysis. This chapter contains a description of the
sample as well as the demographic variables identified for
Type 2 diabetic children at diagnosis.

Description-of the Sample
The target population was pediatric clients birth
through 21 years of age who had a diagnosis of Type 2
diabetes. The actual sample included 63 children from
three endocrinology clinics located in the southeastern
United States. At the time of diagnosis,

subjects ranged

in age from 6 through 21 years with a mean age of 14
years. The majority (n = 47, 74.6%) were female. Racial
representation was African American
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(n = 37, 58.7%)

and
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Caucasian (n = 23, 36.6%); three charts did not list race.
Residential location was rural

(n = 35, 55.6%) and urban

(n = 28, 44.4%). At diagnosis the participants' grade in
school ranged from entering first grade to college. The
majority

(74.6%) of the children were never absent from

s chool. The remaining children missed from 1 to 22 days of
school. One child's chart reflected she came home daily,
and one reflected "many due to asthma." Academic
performance reflected that 46.6% children whose grades
were reported received "A's" and "B's." Subjects' charts
revealed that 31 (49.2%) had private insurance, 21
had Medicaid or Medicare coverage, and 11
insurance to help with medical costs

(33.3%)

(17.5%) had no

(see Tables 1 and 2).

Descriptive Variables
The research question which guided this study was as
follows : What are the demographics at diagnosis of
children with Type 2 diabetes? Data were collected using
the Hammett Chart Survey. For clarity of data
presentation,

the researcher took the liberty of

subdividing characteristics in the chart suirvey into five
categories: history, health,
nutrition.

stress, diagnostic, and
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Table 1

Acaaemic j_ieve± or üuo]ecrs wnose!..jj.ev.ej.s wereÎ.Keportea on
Record at the Time of Diaanosis Reoresented bv Frecruencv
and. P.excentage

Variable

%

Academic level
Entering first grade

1

2.2

Elementary school
Grade 2
Grade 5
Grade 6

1
5
5

2.2
10.9
10 .9

6
10
1

13 .0
21.7
2.2

High school
Grade 10
Grade 11
Grade 12

1
7
2

2.2
15.2
4.3

College

3

6.5

Special education

3

6.5

GED

1

2.2

Junior high school
Grade 7
Grade 8
Grade 9

"n = 4 6.
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Table 2

were Reoorted on Record bv Frecruencv and Percentage

Grade

%

A

12

40.0

A and B

2

6.7

A, B, and C

3

10.0

B

2

6.7

C

6

20.0

C and D

2

6.7

D - F

2

6.7

Learning disability

1

3.3

= 30.

Historical descriptors. A review of family history
revealed that 43

(68.3%) of the children had maternal

relatives with either Type 1 (n = 17, 27%) or Type 2
26, 41.3%). For paternal diabetic history,
subjects"

22

(n =

(34.9%)

charts indicated a relative that either had Type

1 (n = 10, 15.9%) or Type 2 (n = 12, 19%). Twenty-five
(39.7%) charts had a notation that reflected a family
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history of diabetes for both mother and father. Eleven of
the children had no recorded family history of diabetes.
Other family history findings included a variety of
chronic or transient health problems which were
categorized as cardiovascular
(n = 15, 23.8%), renal
14.3%),

transient

(n = 40, 63.5%), endocrine

(n = 5, 7.9%), cancer (n = 9,

(n = 4, 6.3%), and other

(n = 9, 14.3%).

The most prevalent conditions noted were hypertension (n =
16), heart disease

(n = 7), coronary artery disease

6), hypercholesterolemia

(n = 5), thyroid problems

(n =
(n =

10), and obesity (n = 6).
Descriptors relevant to infant history included
gestation and birth weight. Only 8 charts had birth
weights recorded ranging from 5 to 9 pounds. Paralleling
this finding,

there were only 8 charts that documented

gestational age: 5 subjects were full-term and 3 were
premature.
Health-related descriptors. Health-related
descriptors included allergies, antibiotics taken, current
medications, health history of past 12 months,
immunization status, weight gain or loss in the month
prior to diagnosis, acanthosis nigricans, blood pressure,
blood glucose, urinalysis results, hemoglobin A^c results.
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previous surgeries, and stressors

(health, environmental,

and situational).
Allergies to medication were noted in only 13 charts.
Penicillin
Codeine

(n = 3, 23.8%), Erythromycin

(n = 2, 15.4%), and Benadryl

(n = 2, 15.4%),

(n = 2, 15.4%) were

named most often. Also recorded on one chart each were
iodine,

sulfa,

cephalosporins, vitamins, Reglan, Tapazole,

Motrin,

Comtrex, and aspirin. Some

(n = 5, 38.5%)

subjects

had four allergies to medications. One child had reported
allergies to cats, dust, and mold.
History of antibiotic use was recorded on only four
charts. At the time of diagnosis,

3 (75%) children were

taking Ritalin, and 2 children (50% of charts reporting)
were taking Zoloft, Prednisone, Glucophase,

or Depo

Provera. Other current medications listed once were
Ampicillin, DDAVP, Depakote, Haldol, Alesse, Tapazole,
Tenormin, HCTZ, Glyburide, Glucotrol,

insulin (unnamed),

Aleve, nasal spray (unnamed), PTU, Prilosec,
Effexor,

insulin 70/30, Tylenol, antibiotic

Cardura,
(unnamed),

Rezulin, and Glynase.
During the year prior to diagnosis,

a plethora of

minor medical problems emerged. For medical problems and
surgical procedures,

see Table 3.
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Table 3

Medical Descriptors for the Year Prior to Diagnosis and
Surg i.c.al..Procedures .by -Frequency and Percentage

Medical descriptor

f

%

2
3
4
4
2
1
1
1
7
2
1

3.2
4.8
6.3
6.3
3.2
1.6
1. 6
1.6
11.1
3.2
1.6

1
1
1

1.6
1. 6
1.6

4
2
1
1
1
5
1
3

6.3
3.2
1. 6
1. 6
1. 6
7.9
1.6
4 .8

12
12
2

19.0
19.0
3.2

Medical®
Nocturia
Polyphagia
Polydipsia
Polyuria
Yeast infections
Sinusitis
Sweating
Anorexia
Fatigue
Diarrhea
Nosebleed
Flu-like symptoms
X 3 weeks
Drowsiness
Dizziness
Hyperinsulinemia,
insulin resistance
Enuresis
Occasional hypoglycemia
10% flexion contractures
Hypercholesterolemia
Headaches
Ketosis
Stomachaches
Weight gain or loss
Gain
Loss
Stable

(table continues)
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Table 3

(continued)

Medical descriptor

f®

%

Obesity^
Weight for age
Normal
Central obesity
Low

2
52
0

3.2
82.5
0 .0

9
29
6

14 .3
46.0
9.5

1
1
1
1
2
1
1

1.6
1.6
1.6
1.6
3.2
1.6
1.6

45

71.4

Height^
49 to 60 inches
61 to 70 inches
71 to 80 inches
Surgical procedure‘s
Inguinal abscess
Myringotomy
T Sc tympanostomy tubes
Wisdom teeth extraction
Removal of cysts
Amputation of 2 toes
Scoliosis repair
No surgical procedure

®n = 75 (occurrences of all medical conditions combined)
= 54. ^n = 44. ^ = 8.

With respect to immunizations, 44
were up to date. Nineteen

(69.8%) of children

(3 0.2%) charts contained no

information regarding this descriptor. Weight gain of 5
pounds or more one month prior to diagnosis was recorded
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in 11 females" charts and one male"s chart. Twelve
children

(4 males and 8 females)

reported weight loss of 5

pounds or more in the month prior to diagnosis. The mean
weight was 202 pounds, and the mean height was 66 inches.
Stressors. Sixty-two

(98.4%)

subjects at diagnosis

presented with one or more health, environmental,

or

situational stressors. The most common health stressors
identified were obesity, hypertension,

eye problems,

sinusitis, yeast infections, depression,
anxiety,

asthma, acne,

and headaches. Four teenagers had been pregnant

for the first and second time, respectively. Environmental
and situational stressors identified included separated
and divorced parents

(n = 4, 6.4%), a recent move

1.6%), death of a grandparent
grandmother

(n = 2, 3.2%),

1.6%), low grades

(n = 1, 1.6%),

sleeping in school

(n = 1, 1.6%), work stress

surgery within the month before diagnosis

(n = 1,

living with a
(n = 1,
(n = 1, 1.6%)

(n = 3, 4.8%),

and being reared in a family with obesity, hypertension,
and a high-fat diet
Additionally,

(n = 1, 1.6%).
children presented with a number of

laboratory values and vital signs that served as
diagnostic factors. Blood pressure was recorded for 53
(84.1%)

of the children. Of these subjects, only 12
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(19.0%) blood pressures were normal for age. Temperature
was recorded for only 15 children (23.8%). Blood glucose
was recorded on 55

(87.3%) charts with 51

(81%)

age." For the variable of urinalysis, only 32

"high for

(50.8%)

charts had a recording. The diagnostic test of hemoglobin
Aic was noted on 49

(77.8%) charts ranging from 5.5 to 13.2

with a mean of 8.98

(see Table 4).

Table 4
Diagn o stic.D.escrip tors of the Sample by Frequency and
Percentage

Diagnostic descriptor

Blood pressure®
Normal for age
Abnormal for age
Hypertension
Hypotension
Temperature^
97 - 98 degrees
98.1 - 99 degrees
Blood glucose^
0-99
100 - 199
200 - 299
300 - 399
400 - 499
500 - 599

%

Z

12

19.0

40
1

63 .5
1.6

8
7

12.7
11.1

3
11
24
8
5
4

4 .8
17.5
38 .1
12 .7
7.9
6.3

(table continues)
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Table 4

(continued)

Diagnostic descriptor

Urinalysis‘S
Glucose
Ketones
Combined
Other (protein, albumin.
yeast)
Hemoglobin A^c®
Above normal (> 8.5)
Normal (5.5 - 8.5)
Below normal (< 5.5)

®n = 53.

= 15.

= 55.

%

f

12
0
13

19.0
0 .0
20.6

8

12.7

28
16
5

44 .4
25.4
7.9

= 33. ®n = 49.

Nutrition-related descriptors.

Physical activity

(exercise behaviors) was recorded for 39

(61.9%) of the

clients and included a variety of activities,
school physical education,

such as

sports, marching band, low

level of activity, and a high level of activity. A number
of pertinent behavioral factors emerged in the diet
histories of the subjects. Only 2 children did not eat
well. Four admitted to overeating daily. Some subjects
reported "staying hungry," skipping breakfast,

craving

sweets, drinking sweet tea and colas, eating "junk" food,
and enjoying high-fat foods

(see Table 5).
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Table 5

Physical Activity and Nutritional Issues Expressed in
Frequency and Percentage

Descriptor

f

%

32
3
4

50.8
4 .8
6.3

18
2
10
5
4

28.6
3.2
15 .9
7.9
6.3

3

4.8

4

6.3

Physical activity®
Normal (school PE,
sports, band)
Reduced
Increased
Nutritional issues’^
Regular diet
Poor appetite
Overeating
Increased carbohydrates
Increased fat
Both high-carbohydrate and
high-fat
Special diets (2,200, 2,000
1,500, and 1,200 calories)

®n = 3 9.

= 46.

Adfii tn nnal

i n f o r m a t i o n r e l a t e d to descriptors. The

researcher included 39 demographics on the Hammett Chart
Survey. Five descriptors were added during data
collection. The demographics of height-to-weight ratio,
infant formula
percentages,

(or breastfeeding), developmental chart

and body mass index (BMI) were not recorded
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on most subjects"

charts. Childhood illnesses were noted

on three charts. One subject who was diagnosed at age 7
years had pneumonia at 7 weeks of age and 5 years of age.
One child diagnosed at age 11 years had ear infections and
a heart murmur as an infant. A third subject was
hypoglycemic at birth and diagnosed with Type 2 diabetes
at age 14 years. Another descriptor recorded in only five
charts was BMI. Four of the clients had an elevated BMI,
and one was in the normal range. Five children reported
psychological and behavioral problems : autism (n = 1),
depression

(n = 1), anxiety (n = 1), insomnia

(n = 1), and

short attention span (n = 1).
The five characteristics added during data collection
included presenting symptoms at diagnosis

(see Table 6),

onset of puberty, onset of Type 2 diabetes in childhood
pregnancy,

islet cell antibodies

(ICA), and initial

therapy following diagnosis. The mean age at diagnosis of
14.4 years coincided with puberty in the majority of
female clients and immediately following the onset of
puberty in boys

(age 16 yea r s ) . Four teenagers developed

gestational diabetes that became Type 2 diabetes in the
postpartum period. In the 11 charts that contained ICA
level,

10 were negative indicating Type 2 diabetes.
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Table 6

Symptoms Noted at Presentation with Type 2 Diabetes by
Frequency and Percentage

Symptom

%

f

Polyphagia

5

7.9

Polydipsia

26

41.3

Polyuria

26

41.3

Obesity

52

82 .5

Hypertension

40

63 .5

Glycosuria

12

19.0

Hemoglobin A^c elevated

28

44 .4

Blood glucose
(high for age)

51

81. 0

Abnormal urinalysis

33

52 .4

Acanthosis nigricans

24

38 .1

Nocturia

11

17.5

Vision changes, problems

9

14.3

Abnormal pain

4

6.3

Tingling in feet, loss of
sensation

4

6.3

Epigastric distress

4

6.3

(table continues)
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Table 6 (continued)

Symptoms

f

%

Weight gain or loss

24

38 .1

Acne

3

4.8

Psychological, behavior
problems

5

7 .9

Pre-op blood glucose of 380

1

1.6

Granulomatous hepatitis

1

1.6

Dysphagia

1

1.6

Palpitations

1

1.6

Tremor

1

1.6

Heat intolerance

1

1.6

Thyroid storm

1

1.6

Second pregnancy

1

1.6

Dental problems

1

1.6

Dysmenorrhea

1

1.6

Hemiparesis secondary to
stroke and Type 2 diabetes

1

1.6

Vaginitis, yeast infections

3

4.8
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Initial pharmacological therapy at diagnosis was
recorded in 23 charts. Along with diet and exercise.
Metformin,

Glynase,

insulin with Glynase, Glucotrol,

and

Amaryl were prescribed in the treatment of Type 2 diabetes
in children. Metformin was noted as the first drug of
choice

(56.5%)

at diagnosis

among the 23 clients requiring medication

(see Table 7).

Table 7
Drug Therapy Selected for Initia] Treatment at Diagnosis
of Type 2 Diabetes in Children by Frequency and Percentage

Drug therapy

f®

%

Metformin

13

56.5

3

13 .0

1

4.3

Glynase and 7 0/30 insulin

1

4.3

Glynase and diet

1

4.3

Metformin and diet

1

4.3

1

4.3

Insulin changed to Metformin

1

4 .3

Amaryl (changed to Metformin
in one month)

1

4.3

Glynase
Insulin

(due to pregnancy)

Glucotrol,

'n = 23.

Procardia,

Tranxene

Chapter V
The Outcomes

Since 1991 the diagnosis of Type 2 diabetes in
children has increased at an alarming r a t e . Prior
researchers have established common descriptors predictive
of early assessment and intervention for the Type 2
diabetes population. Further validation of the established
descriptors and the identification of other indicators
require analysis. Thus,

in this retrospective study,

demographics at diagnosis of children with Type 2 diabetes
were evaluated. The Neuman Systems Model

(Neuman,

1989)

provided the theoretical framework. One research question
guided the study: What are the demographic characteristics
of children with Type 2 diabetes at the time of diagnosis?
Data were collected using the Hammett Chart Survey.
Thirty-nine descriptors were identified initially for the
chart survey. Five descriptors were added by the
researcher during data collection for a total of 44
demographics. Variables were subdivided into five
descriptor categories: history, health, stress,
79
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diagnostic,

and nutrition. Data were analyzed using

descriptive statistics. Chapter V contains a summary and
discussion of the findings,

conclusions,

implications, and

recommendations that were developed from the findings.

Summary of Findings
The sample of 63 subjects ranged in age from birth
through 21 years and received health care at one of three
endocrinology clinics. The mean age of subjects was 14
years. The majority were female and African American. A
strong family history for both types of diabetes was noted
in maternal and paternal ancestors, with maternal Type 2
diabetes occurring most often. Family histories reflected
other health problems including cardiovascular diseases
which were prominent in this population. The majority
presented with central obesity. Only 20.6% of the children
had reported allergies. Acanthosis nigricans,

a cutaneous

marker of insulin resistance, was noted in only a third of
the sample. The majority of children were up-to-date on
immunizations,

and 62

(98.4%) of the children presented

with one or more health, environmental, or situational
stressors. The most common diagnostic descriptors were
hypertension, hyperglycemia,

elevated hemoglobin A^^,
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negative results for islet cell antibodies, abnormal
urinalysis, polyuria and polydipsia, recent weight gain or
loss, normal physical activity, and poor nutritional
ha b i t s .
Profile of a child w ith Typ_e_2.__dlabet.es at d iagn o s i s .
The researcher collapsed major identified descriptors to
profile, based on data, an example of a typical child at
diagnosis for Type 2 diabetes. A typical profile would be
an African-American female,

14 years of age,

66 inches

tall, centrally obese with a weight of 202 pounds. Her
medical history would contain a strong maternal background
of diabetic relatives, especially Type 2 diabetes. The
profile person weighed in at 7.5 pounds at birth and was a
full-term baby. She has had no surgery, allergies, or
antibiotics, but may have experienced one or more
stressors prior to diagnosis. Currently,

she is up to date

on her immunizations and has gotten them in a timely
manner. As a student, the child achieves A" s or B+'s and
participates in physical education activities.

She lives

in a rural community and has access to private insurance.
The child's presenting symptoms at time of diagnosis
included recent weight gain of more than 5 pounds and
hypertension.

Completing the profile, the child's initial
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laboratory values revealed a blood glucose of 250, a
hemoglobin

of 8.98, an abnormal urinalysis,

and a

negative result for islet cell antibodies.

Discussion
Historical descriptors. Neuman's

(1989) theoretical

framework provided a map for charting the importance of
descriptors to the basic energy structure of the child.
Neuman posited that this energy structure, or core, was
made of inherited factors that defined it as unique.
Inherited factors that have been noted to predispose the
child to Type 2 diabetes were included in this study's
descriptors. This researcher determined that the majority
of the children had a family history of diabetes. Maternal
history

(68%) was identified as the strongest descriptor

in the current study. Pinhas-Hamiel et al.

(1996)

identified diabetic relatives in 65% of children diagnosed
with Type 2 diabetes,

and Glaser and Jones

(1998)

indicated a maternal inheritance in 69% of the children.
Only 11 of 63 children reported no family history of
diabetes. Thus,

this researcher reconfirmed that family

history is a significant marker in children who develop
Type 2 diabetes.

83

All of the participants resided in primarily rural
areas of Mississippi or Alabama. The majority of the
children were African-American females with a mean age of
14 years. These findings support those of Pinhas-Hamiel et
al.

(1996) who identified the mean age at onset of Type 2

diabetes as 13.8 years and the occurrence in females
higher than males. Scott et al.

(1997), who also

researched children with Type 2 diabetes mellitus,
determined that 74% of newly diagnosed children were
African American with mean age of 13.9 years and lived in
a rural location which reflected the outcomes of the
current s t udy.
A n explanation for the mean age of 14 years was the
possibility of a relationship between teen pregnancy and
the development of diabetes. Four teenagers developed
gestational diabetes and became Type 2 diabetics in the
postpartum period. One pregnant subject had a miscarriage
due to diabetes a year earlier (as determined by the
attending physician) while another subject, diagnosed at
17, had three babies post-diagnosis, all premature with
high birth weights. No research regarding the development
of Type 2 diabetes during childhood pregnancy was
identified. Therefore,

the correlation between teen
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pregnancy and Type 2 diabetes as a predictor for early
prevention is worthy of future exploration.
Another explanation for the mean age of 14 years at
time of diagnosis may be that this is the time when
children are entering puberty,

and both female and male

hormonal stressors may affect their metabolism. Neuman's
explanation of the internal environment of the client
system as "the result of relationships among the
subsystems of the client"

(1989, p. 31) may help explain

the occurrence of Type 2 diabetes at an age when body
systems are changing dramatically. Also, the interaction
of the client system with external environmental factors
affects the child's ability to maintain the strength to
keep a strong line of defense against stressors,
Type 2 diabetes

(Neuman,

such as

1989).

Another historical descriptor,

familial

cardiovascular disease, was noted in 40 of 63 client
charts. Of those descriptors, hypertension, heart disease,
and coronary artery disease were reported most often.
These findings were supported by Scott et al.

(1997) who

found 32% of Type 2 clients had hypertension, de Courten
et al.

(1996) had looked specifically at the relationship

of obesity to hypertension in the Pima Indians and
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discovered boys were more likely than girls to manifest
the diabetic complication of hypertension. However,

in the

current study 75% of females and 25% of males demonstrated
cardiovascular symptoms. This finding supports these
studies which were done with minority

(or ethnically

different) populations.
Researchers have generally noted that familial
hypertension related to obesity. Since the family system
transmits social values, psychological growth, and
spiritual strength, there is an explanation for increased
hypertension.

In this sample, modeling behaviors by these

children were based on cultural behaviors regarding food
choices and preparations that promote obesity (Neuman,
1989) . In support of the current study, Pinhas-Hamiel et
al.

(1996) had stressed "obesity and strong family

histories of Type 2 diabetes as important risk factors"
(p. 608).
Endocrine problems emerged in family histories of 15
diabetic children as well as thyroid problems noted in two
thirds of those charts noting endocrine problems. Five
children reported familial renal disease. Nine children
reported family history of cancer with breast cancer noted
most often. Transient disorders were found in four
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clients' charts with asthma in two of those charts. Other
family history descriptors noted in 11 charts included
psychological disorders in 2 family members and obesity in
6 family members. The researcher discovered no previous
findings that addressed the endocrine,

renal,

cancer,

transient, and other historical descriptors of children
diagnosed with Type 2 diabetes. However,

commonalities or

significant markers such as thyroid problems,
problems,

renal

and asthma, which the researcher could not

refute as predictors of the development of Type 2
diabetes, emerged at the time of data collection.

In order

to resolve this issue, additional exploratory research is
mandated into the mechanisms by which these markers affect
obesity or immune responses in children and whether these
same markers impact the development of Type 2 diabetes in
this group.
Infant history descriptors included gestation and
birth weights which ranged from 5 to 9 pounds. Only 8
charts documented gestational age and birth weight; 5 were
full term and 3 were premature. These results compare with
an average birth weight of 7.6 pounds given in Pettitt et
a l .'s (1997) study of infant feeding practices in a
society (Pima Indians) with a high prevalence of Type 2
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diabetes. The Pettitt et al.

(1997) study was the only one

identified which addressed infant feeding practices as a
factor. The current researcher discovered minimal
documentation of infant feeding methods on sample charts
which was disappointing. Pettitt et a l .'s study suggested
a positive correlation of breastfeeding as a protection
from the development of Type 2 diabetes among the Pima
Indians,

a population where Type 2 diabetes has been

prevalent. This researcher strongly believes that a study
of early feeding methods may provide additional insight
into the development of

(or protection from) Type 2

diabe t es.
Although the Hammett Chart Survey included several
demographics related to family history, the researcher
suspects many families under-reported the incidence of
these descriptors in their families, especially regarding
hypertension and obesity. With diabetes prevalent in both
sides of families,

especially the maternal side, the

number of family members with hypertension and obesity was
expected to be much higher. One explanation for this was
that, when asked about chronic illness, clients and their
families did not understand the meaning of chronic illness
or were not knowledgeable about such a disease process.

88

Also,

since the subjects were young when the Type 2

diabetes was discovered, the family may not yet have been
diagnosed with diabetes. The researcher noted health care
providers had space for family history information on
initial assessment sheets but failed to document whether
they even asked the clients about these descriptors. The
omission in many charts of data regarding historical
descriptors may have limited generalization of the results
since the chart reflected an incomplete picture of each
child's basic energy structure

(Neuman,

As part of the history information,

1989) .
finances related

to payment were noted. Eleven children had no coverage to
help with medical expenses which indicated that some of
the children were economically disadvantaged. The factor
of insurance coverage was not explored directly by
previous research. However, many economically
disadvantaged populations,

such as Native Americans

(Pettitt et al., 1997) and Hispanics

(Holcomb & Lira,

1998), have been subjects of studies where Type 2 diabetes
was diagnosed. Poverty of environment can be a major
stressor threatening the basic energy structure of
disadvantaged children, thereby affecting their ability to
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obtain nutritious food and health care necessary to avoid
disease

(Neuman,

1989).

Health-related descriptors. Health-related
descriptors, developmental and psychological,

also were

explored in this client sample. No prior studies reported
a link between allergy and development of Type 2 diabetes.
The researcher believes that this descriptor cannot be
ruled out since diabetes

(Type 1) is an autoimmune

disorder, distinguishing it from Type 2 diabetes, and
these allergic

(immune)

responses develop early in life.

While no previous studies addressed medication use in
this population,

the researcher felt it was significant to

add this descriptor to the client profile. The use of
medication for depression, anxiety, and hyperactivity in
these children may prove significant in assessing coping
skills, or lack thereof,

in this population. Because of

the interrelatedness of physiological, psychological,
sociocultural, developmental,
which comprise the client
medication,

and spiritual variables

(or patient)

system, use of

and a diagnosis of mental or behavior

problems, may signal a weakness in the child's line of
defense

(Neuman,

1989).
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In the year prior to Type 2 diabetes in children, a
multiplicity of medical problems emerged. Medical
descriptors identified in the current study included
acanthosis nigricans, a cutaneous marker of insulin
resistance. Acanthosis nigricans, noted in over a third of
children in the current sample, was reported more often in
studies such as Scott et al.

(1997) which revealed an 86%

incidence in children with Type 2 diabetes. The current
researcher speculated that some data questions regarding
medical problems were not asked or recorded by health care
providers.
Another descriptor unreported in previous research
was surgeries.

In the current sample,

18 children had a

surgical procedure. The researcher felt it appropriate to
include surgical data because in the interaction of body
systems, when one system is stressed (as by surgery) , the
other organ systems can be affected (Neuman,

1989).

However, data did not strongly support this assumption;
therefore,

further research should be conducted to

evaluate surgical history as a marker.
Twelve subjects had a recorded weight gain of 5
pounds or more in the month preceding diagnosis. An equal
number of subjects

(n = 12) reported weight loss of 5
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pounds or more in the same time period. These findings do
not support the Scott et al.

(1997) conclusion that a

history of weight gain may be a diagnostic marker for Type
2 diabetes in children because weight gain occurs twice as
often in Type 2 as in Type 1 diabetes. The size of the
current sample may have limited this comparison. However,
the sample reflected that more females with Type 2
diabetes gained weight prior to diagnosis. The current
researcher believes that this finding may truly reflect
weight as a questionable marker for predicting Type 2
diabetes.
Stressors. Sixty-two children presented at diagnosis
with one or more stressors penetrating their normal line
of defense. The most common health stressors were obesity
and hypertension and the developmental stressors of
puberty and pregnancy discussed earlier. Pinhas-Hamiel et
al.

(1996) revealed "relative weight was the strongest

predictor of mean blood pressure"

(p. 40) . Freedman et al.

(1987) connected central obesity to hyperinsulinemia. And
Gutin et al.

(1997) explained that obesity is related to

the development of Type 2 diabetes and coronary artery
disease risk syndrome in children, an "underlying syndrome
that begins quite early in life"

(p. 4 64). The current
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study provided data supporting these researchers'

findings

of obesity as a precursor to hypertension and
hyperinsulinemia. The child who is obese has a weakness in
his or her normal line of defense

(Neuman,

1989) .

Environmental and situational stressors were
identified in 15 charts. The stressor of separated or
divorced parents emerged most often. Surgery within the
month before diagnosis of Type 2 diabetes,

a recent move,

death of a grandparent, living with a grandmother,

and

being reared in a family where obesity, hypertension,

and

a high-fat diet are accepted also were named. With limited
resources and a vulnerable age, these children are in need
of supervision and guidance to help them strengthen their
lines of resistance to maintain stability for survival
(Neuman,

198 9).

Diagnostic descriptors. The researcher determined
that at the time of diagnosis children presented with a
number of laboratory values and vital signs which served
as diagnostic factors. Only 12 children had normal blood
pressure while greater than two thirds had hypertension.
The research of Gutin et al.

(1997) supports the finding

of hypertension as does research by Dietz

(1998),

revealing a predictor with hypertension and obesity.
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Diagnostic criteria included laboratory values. Blood
glucose values at diagnosis indicated hyperglycemia with
almost half the children having a blood glucose of over
200. While glycosuria was evident in 19% of children at
diagnosis in the current study, none of the children
reported ketonuria. Glycosuria without ketonuria mirrors
the results of Pinhas-Hamiel et al.
hemoglobin

(1996). Values for

were elevated for 2 8 of 49 children

reporting that test, and 33 children had abnormal
urinalysis results. Of further diagnostic significance,
11 charts recording an islet cell antibody level,

in

10 had

negative results, paralleling the finding of Pinhas-Hamiel
et al.

(1996) that 11% of Type 2 clients from 1991 have

been negative for islet cell antibodies.
In previous research,

Freedman et al.

(1987) had

noted a difference in the development of diabetes among
Caucasians and African Americans,

remarking that "Blacks

tend to exhaust beta cells of insulin through
hypersecretion whereas Whites tend to become resistant to
insulin"

(p. 4 09). This supposition may help explain the

high insulin levels of these two groups at diagnosis.

It

was apparent from the documentation on charts that factors
such as lab work were considered important to health care
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providers who were focused more on symptom detection than
providing a chronicle of known predictors of Type 2
diabetes in children.
Based on diagnostic findings such as elevated blood
sugar and hemoglobin A^c/ some children with Type 2
diabetes were placed on pharmacological therapy for
glycémie control in addition to a diet
exercise)

(and, sometimes,

regimen. Metformin was prescribed as the first

drug of choice for over half of 23 subjects given
prescriptions.

Prior research has been extremely limited

regarding drug therapy for Type 2 children. Although adult
medications are successful in some cases, more research
into medication therapy for children with Type 2 diabetes
is needed. Perhaps research needs to explore more optimum
therapies for this developmental phase which involves
various metabolic rates.
Descriptors related to nutritional issues.
Researchers have, without exception, connected the
worsening problem of childhood obesity to the development
of Type 2 diabetes. Agreeing with findings in Dietz's
(1998)

study, the current researcher found combined lack

of physical activity, high sugar and high-fat diet

("junk

food"), and obesity as characteristic of children who
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develop Type 2 diabetes. Dietz postulated that "Obesity is
now the most prevalent nutritional disease of children and
adolescents in the United States" and that "obesity now
affects one in five children in the United States today"
(1998, p. 518). The current researcher agrees that when
cases of obesity-related conditions,
artery disease and Type 2 diabetes,
adulthood

such as coronary
are proliferating in

(and may have begun as a metabolic syndrome in

childhood or adolescence

(Gutin et al., 1997)

interventions are needed. Dietary education with
nutritional supervision and physical education must be
provided to help children avoid the nutritional disease of
obesity which results from harmful food choices and a
sedentary lifestyle.
When assessing children presenting with symptoms of
Type 2 diabetes, physicians and nurses recorded such
admissions as overeating daily, being hungry all the time,
skipping breakfast, craving sweets, drinking large amounts
of sweetened tea and colas, eating "junk food," and
enjoying high-fat foods, although most children were
described as eating a "regular" diet. In the geographical
area of the study, cultural issues play a significant role
in dietary patterns. Most of the children diagnosed with
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Type 2 diabetes live in rural areas where families
sometimes raise their own food. Many times these foods are
prepared with animal f a t . Children often model their
eating habits from adults who are often obese themselves.
Because some of these children may be economically
disadvantaged,

one can deduce that economical foods

generally high in carbohydrates, but low in complex
carbohydrates and high in fat, are consumed. With more
families working longer hours away from home, there is
less likelihood that children are being supervised for
nutrition,

and many are routinely eating food from fast-

food restaurants.
In southern culture some groups prize a heavy body
size as much as other groups prize thinness, and obesity
is not recognized as a problem. Researchers,

such as Dietz

(1998), have noted "greater acceptance of increased body
weight exists among black women"

(p. 520). With a large

female African-American population in the current sample,
one can surmise that this cultural acceptance of obesity
is a cultural and environmental stress in the child's
life. The primary care nurse practitioner can intervene by
providing knowledge of positive health behaviors and
monitoring to meet the educational and emotional needs of
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children,
(Neuman,

thus strengthening their lines of defense
1989).

Other descriptors. Pinhas-Hamiel et al.
that,

(1996)

stated

"Although systematic population-based studies

documenting the incidence or prevalence of NIDDM in the
United States in this age group have not previously been
performed, NIDDM has been estimated to represent 2% to 3%
of pediatric patients with diabetes"

(p. 613).

In the

current study 5.7% of diabetic children's charts revealed
a diagnosis of Type 2 diabetes. Once thought of as an
adult disease. Type 2 diabetes is being diagnosed with
ever-increasing frequency in the pediatric population,
possibly due in large part to the increase of childhood
obesity.
Obesity has been demonstrated to contribute to
hypertension, a precursor to heart disease and other
critical health problems by de Courten et al.
Gutin et al.

(1996) and

(1997). The current researcher posits with

Holcomb and Lira

(1998) that obesity is probably the

dominating risk factor facilitating transition of the
genetic predisposition for Type 2 diabetes to the actual
onset of the disease. Education regarding obesity and its
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consequences is needed, especially in high-risk
populations.
One of the most poignant examples
study)

(in the current

regarding Type 2 diabetes in children was that of a

14 -year-old extremely obese African American female who
presented with acanthosis nigricans,

severe insulin

resistance, hypertension, hypercholesterolemia, premature
cardiovascular disease, and hemiparesis secondary to a
stroke. Her behavior reflected the typical profile of the
Type 2 child at diagnosis whose condition worsened, adding
health problems of hyperlipidemia,
changes,

liver disease, vision

increased hypertension and glucose intolerance,

heart disease,

increased obesity in adulthood, and

psychosocial stressors as well because appropriate health
interventions were not instituted.

Conclus i-ons
Forty-four descriptors were identified and explored
in the current retrospective study regarding the
development of Type 2 diabetes in children. The majority
of children who were diagnosed with Type 2 diabetes
presented with hypertension, hyperglycemia,

elevated

hemoglobin A^c results, abnormal urinalysis, polydipsia and
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polyuria,

recent weight gain or loss, normal physical

activity, and poor nutritional habits,
findings of Dietz
Hamiel et al.

consistent with the

(1998), Glaser and Jones

(1996), and Scott et al.

history of diabetes

(1998), Pinhas-

(1997). A maternal

(68%) was the strongest descriptor,

comparable to Glaser and Jones'

(1998)

finding of maternal

inheritance in 69% of children.
Familial cardiovascular disease was noted in over two
thirds of clients' charts, a result supported by de
Courten et al.
children,

(1996) who reported a study of Type 2

revealing that 75% of females were hypertensive.

Obesity was found as a significant marker with researchers
Freedman et al.
Hamiel et al.

(1987), Glaser and Jones

(1996), and Scott et al.

(1998), Pinhas-

(1997)

supporting

this finding. Cultural issues, such as modeling eating and
exercise patterns of the family, were suspected to be
significant in this population.
Neuman's

(1989) theoretical framework provided a map

for charting the importance of identified historical and
health-related descriptors to the child's basic energy
structure. Since the open client system,

composed of

physiological, psychological, developmental,
sociocultural, and spiritual variables,

is constantly
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interacting with the environment, the possibility of
contact with internal and external stressors,
2 diabetes,

always exists

(Neuman,

such as Type

1989).

Implications for Nursing
Because so few studies of Type 2 diabetes in children
have been conducted and its increased incidence is
relatively new, more studies need to explore the
development of this disease in this expanding population.
Nurses can participate in research and data collection.
Since it is not uncommon for complications of Type 2
diabetes to occur within 5 to 10 years of diagnosis,
children at risk need to be identified and treated
expeditiously. The current researcher agrees with PinhasHamiel et al.

(1996) that the burgeoning phenomenon may

have devastating effects on an already-strained public
health system. The increase will require a greater number
of nursing hours.
Practice. A universal diabetic assessment tool for
children should be developed and utilized. Annual
screening of obese children should begin at age 5 years in
high-risk populations: those with a family history of
diabetes, hypertension,

signs of acanthosis nigricans.
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entering puberty, pregnant children, and clients with
symptoms of Type 2 diabetes with or without weight l o s s .
Monitoring health care practices in children should be
ongoing. Breastfeeding should be promoted, especially for
high-risk populations. Administratively, protocols,
policies,

and procedures for screening and treating

children at risk must be developed,

and staff must be

educated on the importance of data gathering through
excellent documentation.
Education. Based on the current study, the researcher
suggested a client profile that may be instructive for
nurse practitioners caring for children who may be at risk
for Type 2 diabetes. Programs offering continuing
education units

(CEUs) for these nurse practitioners would

help disseminate the information on this timely subject.
Inclusion of results of the study in the nurse
practitioner curriculum is needed to enhance nurse
practitioner assessment and management skills. With proper
educational interventions between clients and advanced
practice nurses, the risk of development of Type 2
diabetes in children may decrease,

as will disability from

the complications of retinopathy, nephropathy, neuropathy,
and cardiopathy. The nurse practitioner should see that
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every means available be used to prevent the impact on
health for Type 2 diabetes.
Holcomb and Lira's

(1998) study of the implementation

of the Jump Into Action school-based Type 2 diabetes
prevention program has promoted an effective model for
assessing children's knowledge,

self-efficacy, and

behaviors concerned with Type 2 diabetes prevention.
Implementation of this program is needed in elementary
schools, especially in those areas where there are large
numbers of high-risk children. Education would strengthen
the children's defense against the stressors which are a
part of the development of Type 2 diabetes.
Research. Research that improves understanding of the
needs of the child in assessment, treatment, and
monitoring is a useful tool in the hands of skilled
practitioners for protecting the child from the outcomes
of Type 2 diabetic stressors. Observations of advanced
practice nurses from practice through research, uncovering
demographics involved in the development of Type 2
diabetes,

should continue. Topics for nursing research

should include studies of cultures where Type 2 diabetes
is most commonly found in children. With an emphasis on
nutritional habits from infancy forward and educational
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deficits and means to correct them, research should be
conducted. The importance to children and society as a
whole in the diagnosis of Type 2 diabetes cannot be
overstated. Nurses need to publish studies that help
identify populations at risk and disseminate clear and
timely information regarding prevention and treatment for
children.
T heory. Until a link is established between early
feeding practices and Type 2 diabetes, health care
providers should include birth and nutritional historyrelevant to initial feeding practices in assessment of
children and encourage breastfeeding for families whose
children are at highest risk of developing Type 2
diabetes. The application of the Neuman Systems Model
(Neuman,

1989) was a useful framework to guide this study.

Neuman explains the client system, composed of interacting
physiological, psychological, developmental,
sociocultural,

and spiritual variables as open, and the

possibility of interaction with internal and external
stressors always exists. As the client moves toward
extinction

(entropy) by the invasion of stressors,

such as

Type 2 diabetes, or achieves a state of wellness
(negentropy) by prevention of diabetes, or mitigation or

104

its effects,

client strength is portrayed (Neuman, 1989).

In the case of infant feeding practices, breastfeeding may
promote wellness in children who are at risk for Type 2
diabetes.
Through client education, the strengthening of the
child's lines of defense and resistance against invasion
by the stressor of diabetes can occur

(Neuman,

1989). As

the child moves toward extinction by the invasion of
stressors such as Type 2 diabetes or achieves a state of
wellness by prevention of diabetes, or mitigation of its
effects,

client strength will be enhanced. Understanding

the relationship of the variables which make the child
unique and interactive with his or her environment
increases the effectiveness of the nurse in advanced
practice.

Recommendat ions
The researcher concurs with previous investigators
whose studies of Type 2 diabetes in children have included
recommendations for further research into this alarming
trend. The following efforts are encouraged for research
and practice:
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R esearch.
1. Replication of this study with the Hammett Chart
Survey,

or a revised instrument, to further validate known

descriptors or uncover other predictors for the
development of Type 2 diabetes.
2. Implementation of a qualitative study to learn
more about the cultural and behavioral aspects of the
client profile.
3. Conduction of a study into infant feeding
practices as predictors of the protection from or cause of
increased risk of development of Type 2 diabetes in
children.
4. Conduction of a study to develop pharmacological
therapies designed to meet the health and developmental
needs of this population of children.
5. Conduction of a study clarifying the relationship
of childhood pregnancy to the development of Type 2
diabetes in children.
6. Conduction of a study to develop a universal
diabetes assessment tool for children.
7. Conduction of a study to determine whether a
relationship exists among allergies, obesity,

and immune
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responses in children impacting the development of Type 2
diabetes.
8. Conduction of research regarding the effects of
medication use on the development of Type 2 diabetes in
children.
9. Conduction of a study on the impact of surgical

history in the development of Type 2 diabetes in children.
Practice.
1. Inclusion of pediatric diabetic markers in nursing
curricula.
2. Utilization of a universal diabetes assessment
tool for children.
3. Screening for Type 2 diabetes in all obese
children.
4. Screening of high-risk pediatric populations :
those with a family history of diabetes, manifesting the
symptom of insulin resistance, acanthosis nigricans,
symptoms of Type 2 diabetes with or without weight loss,
and children entering puberty or pregnancy.
5. Education of all pediatric clients and their
families regarding the implications of a family history of
diabetic or cardiac problems,

symptoms of Type 2 diabetes,

and the need for healthy dietary and exercise habits.
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The goal of the researcher in preparing for and
conducting this study on the development of Type 2
diabetes in children was to identify common
characteristics of children with this diagnosis. The
identification of such demographics,

it was believed,

would facilitate the early diagnosis and treatment
intervent ions necessary to prevent serious,

life-

threatening consequences in the pediatric population
caused by Type 2 diabetes. Many questions remain regarding
the dramatic increase in diagnosis of Type 2 diabetes in
children. Further research and more aggressive screening
of clients, especially obese children, are essential to
reverse the current trend toward the development of Type 2
diabetes in children.
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105 Old Hickory Trail
Saltillo, MS 38866
May 10, 1999

Dear
As a graduate nursing student at Mississippi University
for Women, Columbus, Mississippi, I am currently involved
in research. The title of my study is Demographics at
Diagnosis of Children with Type 2 Diabetes.
The purpose of this study will be to describe the
characteristics of children with noninsulin-dependent
diabetes at diagnosis. Since there is a paucity of
research on this subject, I feel there is a real need to
expand the knowledge base on this burgeoning phenomenon. I
am asking for your permission to utilize your clients'
charts for a retrospective chart review in an attempt to
identify the characteristics associated with noninsulindependent diabetes in children. I will follow up this
letter with a phone call to set up convenient days for the
chart review. I am enclosing the Hammett Chart Survey I
will be using to collect the information. The
characteristics on the form have been demographics
suggested in a review of the literature and by my research
committee. If you would like other demographics to be
included, I welcome your input and will be happy to add
them.
Thank you for your encouragement regarding this project
and your kind attention to this request.
Sincerely,

Ma r c i a F. Hammett

115

105 Old Hickory Trail
Saltillo, MS 38866
May 17, 1999

Dear
As a graduate nursing student at Mississippi University
for Women, Columbus, Mississippi, I am currently involved
in research. The title of my study is Demographics at
Diagnosis of Children with Type 2 Diabetes.
Since there is a paucity of research on this subject, I
feel there is a real need to expand the knowledge base on
this burgeoning phenomenon. I am asking for your
permission to utilize your clients' charts for a
retrospective chart review in an attempt to identify the
characteristics associated with noninsulin-dependent
diabetes in children. Based upon communication with your
office, I would like to review charts Wednesday, May 19,
1999, at 9:00 a.m. I am enclosing the Hammett Chart Survey
I will be using to collect the information. The
characteristics on the form have been demographics
suggested in a review of the literature and by my research
committee. If you would like other demographics to be
included, I welcome your input and will be happy to add
them.
Thank you for your encouragement regarding this project
and your kind attention to this request.
Sincerely,

Marcia P. Hammett
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105 Old Hickory Trail
Saltillo, MS 38866
May 17, 1999

Dear _____________ and
Thank you for agreeing to collaborate with me on my
research study. Demographics at Diagnosis of Children with
Type 2 Diabetes. I hope the information I am sending will
further explain the process I am using. When we spoke, I
mentioned I am a graduate nursing student at Mississippi
University for Women, Columbus, Mississippi. The purpose
of my study is to describe the characteristics of children
with noninsulin-dependent diabetes at diagnosis.
Since there is a paucity of research on this subject, I
feel there is a real need to expand the knowledge base on
this burgeoning phenomenon. I am asking for your
permission to utilize your clients' charts for a
retrospective chart review in an attempt to identify the
characteristics associated with non-insulin dependent
diabetes in children. I am enclosing the Hammett Chart
Survey I will be using to collect the information. The
characteristics on the form have been demographics
suggested in a review of the literature and by my research
committee. If you would like other demographics to be
included, I welcome your input and will be happy to add
them.
Thank you for your encouragement regarding this project
and your kind attention to this request. I look foirward to
meeting you next Thursday morning.
Sincerely,

Marcia F. Hammett
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Permission Form

I, ________________________________ , agree to allow
Marcia F. Hammett to use my clinic charts for her research
study. Demographics at Diagnosis of Children with Type 2
Diabetes.

Signed:____________________________

Date :

APPENDIX C
HAMMETT CHART SURVEY

118

119
Hammett Chart Survey
(For Children with Type 2 Diabetes)

Client ID (Initials)
Age at Diagnosis:____

Clinic/Physician
Date of Birth:__

CHARACTERISTICS
Acanthosis Nigricans
Age at Diagnosis
Allergies
Antibiotics Taken
Birth weight/Length
Premie or Full-Term
Blood Pressure
Blood Sugar
Body Mass Index (BMI)
Current Medications
Current/Recent Stressors
Days missed--School
Diet History
Family History
a. Maternal/Gestational Diabetes
b . Paternal Diabetes
Gender
Geographic Region/Residence
Rural or Urban
Grade in School
Performance A/B/C/D
gealth^History 12 months prior to
Health Stressors
Height
Height/Weight Ratio
HgAlC
Infant Formula
Infant Illnesses
Immunizat ions
Insurcince (Health)
Percentile Developmental Chart
Physical Activity
Previous Surgeries
Race
Ten^erature
Urinalysis Results
Weight
Weight Loss/Gain >5 lbs in 1 month
Other Demographics

RESULTS

Current Date
COMMENTS

